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ABSTRACT 


The  economy  of  the  Boston  Metropolitan  Area  depends  upon  the 
course  of  national  economic  growth  because  of  its  diversity  and  because 
of  the  geographical  size  of  the  Boston  Metropolitan  Area  as  a  produc- 
tion center  relative  to  the  size  of  the  geographical  area  over  which 
its  products  and  services  are  consumed.  Local  economic  growth  is  fore- 
casted at  rates  below  the  national  average  and  below  other,  but  much 
larger,  regions  of  the  country.  The  local  growth  rate  in  production 
is  forecast  at  about  90$  of  the  rate  of  growth  of  Gross  National  Product, 

The  1960  level  of  Gross  Production  in  the  Metropolitan  Area  is 
about  eight  billion  dollars.  In  twenty  years  local  production  is  ex- 
pected to  increase  to  between  13  and  17  billion  1959  dollars.  Over 
the  same  period,  population  is  expected  to  increase  from  the  present 
2.5  million  to  between  3  and  3.4  million  persons.  The  earnings  of  the 
people,  presently  about  $2,460  per  capita,  is  expected  to  increase  to 
between  $3,000  and  $4,000  per  person  by  1980  depending  upon  the  vigor 
of  national  economic  growth. 

Implicit  in  these  economic  forecasts  is  the  assumption  that 
suitable  measures  will  be  taken  within  the  Boston  Metropolitan  Area  to 
maintain  and  enhance  the  area's  ability  to  compete  effectively  in  dis- 
tant markets.  The  assumption  is  that  capital  investment  in  plant  and 
equipment  adequate  to  achieve  respectable  growth  in  productivity  will 
occur.  It  is  assumed  also  that  progress  will  be  made  in  the  achieving 
of  a  land  use  pattern,  an  array  of  social  and  economic  activities  in 
space,  and  a  system  of  transportation  facilities  that  will  minimize 
the  cost  of  internal  movements  of  people  and  goods. 

Forecasts  for  the  Boston  Metropolitan  Area  were  prepared  using 
an  interregional  technique  through  which  the  local  economy  could  be 
related  to  economic  patterns  in  other  parts  of  the  country.  The  tech- 
nique was  developed  by  Walter  Isard  during  the  early  1950' s  and  this 
instance  is  the  first  full  scale  application  of  the  method  for  pre- 
paring local  economic  forecasts.  As  such,  the  study  makes  a  modest 
contribution  to  the  body  of  tested  economic  analysis  and  forecasting 
techniques . 

In  the  course  of  this  study,  much  of  the  time-consuming  and 
costly  work  that  must  be  completed  prior  to  analyzing  and  forecasting 
has  been  completed  once  and  for  all.  Subsequent  applications  of  the 
method  either  in  up-dating  the  forecasts  or  in  conjunction  with  other 
studies  will  involve  only  the  collection  of  the  most  recent  informa- 
tion —  all  of  the  historical  data  has  been  collected  and  recorded 
and  the  computer  programs  of  the  method  are  complete.  The  study  group 
recommends  that  the  work  begun  here  be  picked  up  by  others  engaged  in 
economic  research  and  be  developed  further  as  part  of  their  work  pro- 
gram. 
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BOSTON  AND  THE  METROPOLITAN  AREA,  A  NATIONAL  ECONOMIC  FORCE 


1. 


Section  A:   INTRODUCTION  AND  OBJECTIVES 

This  study  of  the  economy  of  Boston  and  the  Boston  Metropolitan 
Area  is  a  joint  venture  between  the  Greater  Boston  Economic  Study 
Committee,  the  Planning  Department  of  the  Boston  Redevelopment  Author- 
ity, formerly  under  the  Boston  City  Planning  Board,  and  the  Boston 
and  Maine  Railroad. 

Each  of  the  collaborators  contributed  to  the  carrying  out  of 
the  study.  The  Greater  Boston  Economic  Study  Committee  contributed 
the  cost  of  publication  and  the  cost  of  recording  on  punched  cards 
the  basic  economic  data  required  for  the  study.  The  Boston  and  Maine 
Railroad  made  available  their  electronic  data  processing  equipment 
for  making  the  mathematical  computations  required  and  for  tabulating 
the  results.  The  Planning  Department  provided  the  personnel  for 
carrying  out  the  study. 

The  study  was  undertaken  for  two  reasons.  First,  the  objective 
of  the  study  was  to  conduct  a  comprehensive  economic  base  study  for  r'loj-     , 

— •  —    °-VeT/^ 

the  Boston  area,  which  has  been  lacking  for  some  time.  The  findings   >  ^^*~( uv? 
of  the  study  .are  to  be  made  available  for  use  by  planners  and  deci- 
sion makers  of  the  area's  businesses  and  institutions.  Second,  the 
study  was  undertaken  because  the  methodology  employed  had  not  been 
used  operationally  subsequent  to  the  theoretical  statement  of  the 
method  in  the  early  1950' s.  Thus,  the  moulding  and  shaping  of  the 
method  for  carrying  out  an  economic  analysis  and  forecast  for  Boston 
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2, 
and  the  Boston  Metropolitan  Area  would  represent  a  contribution  to 
the  body  of  urban  and  regional  economic  study  techniques. 

In  the  following  pages  the  findings  of  the  study  are  presented 
in  Part  I.  Part  II  deals  with  an  evaluation  of  the  economic  fore-' 
casts;  their  nature  and  value.  Finally,  in  Part  III,  the  methodol- 
ogy used  in  carrying  out  the  study  is  described* 
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Section  B:  FINDINGS  OF  THE  STUDY 

The  economy  of  the  Boston  Metropolitan  Area  is  vitally  linked 
to  the  economy  of  the  rest  of  the  nation  because  many  of  the  goods 
and  services  produced  here  are  purchased  by  capital  from  outside  of 
the  area;  The  relatively  small  geographical  size  of  the  metropoli- 
tan area  in  relation  to  the  area  for  which  it  produces,  indicates 
this  function.  Historically,  the  economy  of  the  Boston  Area  has  de- 
pended upon  outside  markets, and  forecasts  based  upon  national  growth 
patterns  indicate  a  strengthening  of  the  Boston  Area's  position  as 
an  exporter  of  goods  and  services. 

The  strong  economic  relationship  between  Boston  and  the  rest 
of  the  nation  requires  that  local  forecasts  be  prepared  within  the 
broader  framework  of  economic  forecasts  for  the  nation.  Two  fore- 
casts of  economic  activity  have  been  prepared  for  Boston  and  its 
Metropolitan  Area  based  upon  the  growth  of  Gross  National  Products  &fc 

three  and  four  percent  annually.  A  three  percent  growth  rate,  the 

* 
long-run  growth  rate  of  Gross  National  Product^represents  a  continu- 
ation of  the  long-run  historical  growth  rate.  Some  think  that  this 

+ 
rate  is  likely  to  persist  in  the  long  run. 


*  The  historical  analysis  of  the  growth  in  Gross  National  Produce 
during  the  period  from  1397  to  1959,  performed  by  the  National  In- 
dustrial Conference  Board  (Forty  Years  of  Economic  Growth)  indi- 
cated a  three  percent  annual  growth.  The  U.S.  Department  of  Com- 
merce found  a  three  percent  annual  growth  rate  in  an  analysis  of 
the  years  of  high  level  economic  activity  between  1909  and  1957. 
See  "Looking  Ahead  at  the  Nation's  GNRP,"  Business  Record,  (June  1960) 
16-19. 

+  Ibid.,  P.  16" 
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6. 

Other  economists  suggest  that  the  annual  gain  in  Gross  National 
Product  could  approximate  the  post-war  rate  of  four  percent,  while 
others  suggest  that  six  percent  is  feasible.   Four  percent,  however, 
seems  to  be  a  level  at  which  private  enterprise  may  sustain  growth 
with  only  nominal  governmental  interference. 

The  Prospects  for  Boston  and  Its  Metropolitan  Area 
Economic  Changes 

The  prospects  for  future  economic  growth  in  the  Boston  Metro- 
politan Area  are  reasonably  good  although  local  economic  growth  is 
tied  very  closely  to  nation  growth  patterns.  The  presentation  of 
the  findings  of  the  study  relative  to  local  growth  is  in  terms  of 
changes  in  gross  production,  labor  force,  and  productivity,  location 
and  resource  potential  and  in  the  composition  of  the  economy. 

Output 

The  rate  of  growth  of  the  value  of  the  production,  the  Gross 
Product,  of  the  Boston  Metropolitan  area  has,  historically,  followed 
closely  the  growth  pattern  of  Gross  National  Product.  The  future 
annual  rate  of  growth  is  forecasted  at  about  ninety  percent  of  the  na- 
tional; rate  of  growth,  i.e.,  2.69  to  3.67  percent.  At  these  rates, 
the  present  Gross  Product  of  eight  billion  dollars  should  double  by 


Ibid.,  passim.  Rates  of  growth  higher  than  four  percent  have 
been  used  to  make  forecasts  of  Gross  National  Product  by  the  National 
Planning  Association,  the  Joint  Economic  Committee,  and  Fortune  Magazine. 
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the  period  1978  to  1884.  The  forecast  of  Gross  Product  for  the  year 
2000  is  "between  twenty-three  and  thirty-four  billion  dollats.  Gross 
Product  per  capita,  in  the  year  2000  is  forecasted  at  about  1.6  to 
2.9  times  greater  than  in  1960.  The  historical  and  forecasted  levels 
of  production  in  the  Boston  Metropolitan  Area  and  in  the  City  of  Boston 
are  shown  in  Figures  I  and  II. 

The  relative  distribution  of  economic  activity  within  the  Metro- 
politan Area  between  the  city  and  the  suburbs,  will  shift  because  of 
the  differential  rates  of  growth  of  Gross  Product.  In  1950,  sixty  per- 
cent of  the  total  metropolitan  production  occurred  in  Boston.  By  1959,  yiao^J)         i 
this  had  declined  to  fifty-two  percent.  By  the  year  2000,  Boston's    ^^^oCuU 
share  of  total  metropolitan  production  will  be  between  thirty-eight  and 
forty-two  percent.  The  historical  and  forecasted  share  of  metropolitan 
economic  production  in  the  City  of  Boston  is  shown  in  Figure  III. 

The  percentage  of  the  total  metropolitan  production  generated  by 
Primary  Industry  (Agriculture,  Forestry,  and  Fisheries),  Secondary  In- 
dustry (Mining,  Construction,  and  Manufacturing),  and  Tertiary  Industry 
(all  other)  in  the  future  is  expected  to  remain  about  the  same  as  at 
present.  Primary  Industry  will  not  grow  much;  its  Gross  Product  will 
grow  at  a  much  slower  rate  than  the  total  production  and  thus  will  de- 
cline as  a  percentage  of  the  total.  Off-setting  this  decline  is  a 
slight  increase  in  the  percentage  contributed  by  Tertiary  Industry. 
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Input 

The  productive  capacity  of  the  Boston  Metropolitan  Area  will  be 
expanded  by  increases  in  the  labor  force  and  by  a  rise  in  worker  pro- 
ductivity. The  metropolitan  labor  force  engaged  in  production  is  ex- 
pected to  rise  to  between  1.25  and  1.37  million  workers  by  1980  and 

about 
to  between  1.47  and  1.8  million  by  the  year  2000  from/l.05  million  in 

1960.  The  rate  of  increase  of  labor  force  is  generally  higher  than 
the  rate  of  increase  in  the  forecasted  metropolitan  population  growth 
due  to  a  predicted  slight  increase  in  the  participation  of  the  popu- 
lation in  the  labor  force.  The  forecasted  population  and  labor  force 
may  be  seen  in  Figures  IV,  V,  and  VI. 

The  expansion  of  the  productive  capacity  of  the  Boston  Metro- 
politan Area  is  caused  primarily  by  an  expansion  of  the  productive 
capacity  of  labor  and  secondarily  by  the  expansion  of  the  labor  force. 
The  expansion  of  the  labor  force  is  forecasted  within  the  range  of 
.2,  and  1»38  percent  increase  annually.  To  maintain  a  rate  of  growth  in 
total  production  at  2 .69-  percent,  the  productivity  of  labor  must  in=    &As    -yv 
crease  between  1.4  and  1.8  percent  annually.  To  achieve  a  3*6.7  per-     ^\ 


cent  growth  in  production,  labor  productivity  must  increase  at  between 
2.2  and  2.6  percent  annually.  The  growth  pattern  of  productivity  in 
the  Metropolitan  Area  and  in  the  United  States  is  shown  in  Figure  VII. 

Income  -  - 
j> 

Forecasts  consistent  with  growth  of  Gross  Producj^ofjGross  Per- 
sonal Income  for  the  Metropolitan  Area  indicate  an  increase  to  between 
10..  and  13.'  billion  dollars  by  1980  and  an  increase  to  between  1I%74 
and  26  v5  billion  dollars  by  the  year  2000.  This  represents  a  change 
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15. 
in  per  capita  income  from  the  present  $2400  to  $2450  to  between  $2985 
and  $429*5  in  1980  and  to  between  $3942  and  $7192  in  the  year  2000. 
This  is  shown  in  Figure  VIII. 

Location  and  Resource  Potential 

Highly  urbanized  areas  such  as  the  Boston  Metropolitan  Area  exist 
because  of  /this?  locational  and  resource  advantages  relative  to  a  much 
larger  geographical  area.  To  a  marked  extent  the  growth  of  production 
in  the  Metropolitan  Area  is  dependent  upon  an  increase  of  demand  in 
the  hinterland  for  its  goods  and  services. 

Historically,  the  Boston  Metropolitan  Area's  production  has  been 
stimulated  by  increases  in  demand  in  the  hinterland.  Forecasts  of 
Gross  Product  for  the  Eoston  area  indicate  a  growth  not  merely  because 
of  the  increases  in  the  local  labor  force  and  increases  in  the  produc- 
tivity of  the  labor  force  but  because  of  the  increasing  income  and 
population  in  the  other  regions  of  the  nation. 

Relative  to  the  other  regions  of  the  country,  the  Boston  Metro- 
politan Area  is  not  growing  as  rapidly..  .  Its  population,  labor  force 
and  Gross  Product  are  growing  more  slowly  than  any  region  considered       /;/ . .  -p 
in  this  study.  However,  because  of  the  increases  in  population,  in- 
come and  economic  activity  within  the  other  regions  of  the  nation,  the 
amount  of  goods  and  services  produced  in  the  Boston  Metropolitan  Area 
for  consumption  in  other  regions  is  expected  ^.o .  increase.  Thus,  exter- 
nal expansion  of  demand  is  stimulating  the  growth  of  the  local  economy, 
and  forecasts  indicate  that  continued  external  growth  will  be  essen- 
tial for  maintaining  adequate  growth  locally. 
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The  Composition  of  the  Economy  of  Boston  and  its  Metropolitan  Area 

The  growth  of  total  production  in  the  Boston  Metropolitan  Area 
reflects  the  net  result  of  declines  in  certain  types  of  economic  ac- 
tivity and  the  growth  of  other  types.  Forecasts  of  economic  activity 
have  been  prepared  for  three  sectors  of  the  local  economy:  Primary 
Industries,  Secondary  Industries,  and  Tertiary  Industries. 

Primary  Industry 

Included  in  the  category  of  Primary  Industry  are  Agriculture, 
Forestry  and  Fisheries.  At  present  the  percentage  of  employment  in 
Pr imar y_JEndust r y  and  the  percentage  of  Gross  Product  contributed  di- 
rectly by  Primary  Industry  amounts  to  less  than  one  percent  of  the 
total.  Forecasts  of  this  sector  of  the  local  economy  indicate  that 
the  production  of  these  industries  may  increase  slightly  though  the 
percentage  of  the  total  production  contributed  by  Primary  Industry 
will  decline.  No  specific  forecasts  f or  -'the  Boston  Mu?tropolit^n  Area- 
wore  prepared  for  Primary  Industry. 

Secondary  Industry 

The  category  of  Secondary  Industry  includes  Manufacturing,  Con- 
struction and  Mining.  Approximately  thirty-five  percent  of  the  Gross 
Product  of  the  Boston  Metropolitan  Area  is  generated  by  Secondary  In- 
dustry. Secondary  Industry  employs  a  like  share  of  the  total  metro- 
politan labor  force.  Historically,  this  sector  has  shown  relative 
stability  in  its  share  of  total  output  and  total  employment  opportuni- 
ties. 
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17. 
The  metropolitan  gross  product  in  1960  produced  by  Secondary- 
Industry  is  estimated  at  2.6  billion  dollars.  Forecasts  for  this  sec- 
tor indicate  that  by  1980  the  Gross  Product  will  increase  to  between 

4.7  and  5.6  billion  dollars  and  by  the  year  2000,  gross  product  will 
rise  to  between  8  and  12  billion  dollars.  Within  the  City  of  Boston 
the  1960  Gross  Product  for  Secondary  Industry  was  .82  billion  dollars. 
By  1980,  Gross  Product  is  expected  to  rise  to  between  1.2  and  1.5 
billion  dollars  and  the  forecast  for  the  year  2000  is  between  1.7  and 

2.8  billion  dollars.  This  may  be  seen  in  Figures  I  and  II. 

While  the  Gross  Product  of  Secondary  Industry  is  rising  in  the 
Boston  Metropolitan  Area  and  in  the  City  of  Boston,  the  metropolitan 
growth  is  from  twenty-five  to  fifty  percent  faster  than  that  of  the 
city.  Gross  Product  in  the  City  of  Boston  is  expected  to  grow  at  be- 
tween 1.9  and  3.1  percent  annually  while  the  metropolitan  growth  fore- 
cast is  between  2.7  and  3.9  percent  annually. 

As  a  result  of  this  differential  growth  pattern,  a  relative 
shift  of  this  activity  within  the  metropolitan  area  is  expected.  At 
present,  the  City  of  Boston  generates  about  thirty  percent  of  the  total 
Gross  Product  in  Secondary  Industry.  By  the  year  2000,  the  city's 
share  is  expected  to  decline  to  between  21.5  and  24.2  percent.  This 
is  illustrated  in  Figure  III. 

Accompanying  the  relative  decline  in  Gross  Product  generated  in 
Boston  is  a  relative  decline  in  the  employment  opportunities  in  Second- 
ary Industry  in  the  city.  At  present,  the  metropolitan  employment  in 
Secondary  Industry  is  about  355  thousand.  The  metropolitan  employment 
forecast  for  1980,  is  about  435  thousand  and  for  the  year  2000,  the 
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forecast  is  between  460  and  560  thousand  workers.  However,  in  the  City 
of  Boston,  the  present  employment  is  about  165  thousand.  The  employ- 
ment forecast  for  1980  is  between  92  and  1C8  thousand,  and  for  the  year 
2000,  it  is  between  110  and  80  thousand. 

The  present  productivity  of  metropolitan  workers  in  Secondary 
Industry  is  estimated  to  be  about  $6250  annually.  Growth  in  worker  pro- 
ductivity with  four  percent  expansion  of  the  national  output  is  fcrs- 
casted  at  between  2.9  and  2,6  percent  annually  and  at  the  rate  of  1.45 
and  1.9  percent  annually  if  national  economic  expansion  occurs  at  three 
percent.  By  1980,  worker  productivity  will  range  between  $£500  and 
^10,500  annually,  and  by  the  year  2000,  productivity  is  forecasted  to 
be  between  $11,400  and  $17,600  per  year. 

Tertiary  Industry 

Included  in  the  category  of  Tertiary  Industry  are  the  remaining 
economic  activities  that  were  not  classified  in  either  the  Primary  or 
Secondary  Industry  category?  ^hey  are:  Transportation  and  Public 
Utilities;  Wholesale  and  Retail  Trade;  Finance,  Insurance  and  Real 
Estate;  Government;  Science;  and  Miscellaneous. 

Approximately  two-thirds  of  the  Gross  Product  of  the  Metropoli- 
tan Area  is  generated  by  Tertiary  Industry.  The  Gross  Product  gener- 
ated by  Tertiary  Industry  in  1960  is  estimated  at  5.1  billion  dollars. 
It  is  expected  that  this  sector  of  the  metropolitan  economy  will  grow 
at  between  2.7  and  5.7  percent  annually.  At  these  rates  of  growth, 
the  production  should  double  by  the  period  1978  to  1984  and  range  be- 
tween 15  and  23  billion  dollars  by  the  year  2000. 
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19. 
Forecasts  for  the  City  of  Boston  indicate  that  the  level  of  Tertiary- 
production  will  rise  from  the  present  3.24  to  3.32  billion  dollars  to 
between  7.1  and  11.6  billion  dollars  by  the  year  2000.  This  is  shown 
in  Figures  I  and  II. 

At  the  present  time  64_percent  of  the  metropolitan  product  of 
Tertiary  Industry  is  generated  within  the  City  of  Boston.  By  the  year  u/  .  , 
2000  the  City  of  Boston's  participation  is  estimated  to  be  46  percent   .  /5^s^^  ? 
of  the  metropolitan  Tertiary  Industry  Gross  Product.  ^s, ) 

The  high  growth  rate  in  this  sector  of  the  economy  is  a  result 
of  increases  in  worker  productivity  and  an  expansion  of  the  labor 
force.  The  rate  of  growth  of  worker  productivity  is  forecasted  at  be- 
tween 1.5  and  2.9  percent  annually.  At  these  rates,  worker  productiv- 
ity will  increase  from  the  present  $6,200  annually  to  between  $8000 
and  $11,300  by  1980  and  to  between  $11,000  and  $19,800  by  the  year  2000. 

The  metropolitan  present  labor  force  employed  in  Tertiary  Indus- 
try is  estimated  at  between  686  and  7C6  thousand.  A  relatively  high 
growth  in  the  labor  force  of  this  sector  is  predicted  off-setting  the 
relative  decline  in  Primary  Industry  and  the  low  growth  rate  of  Second- 
ary Industry.  This  prediction  is  based  upon  the  apparent  increase  in 
the  consumption  of  services  resulting  from  an  increase  in  leisure  time, 
etc.  The  metropolitan  labor  force  of  this  sector  is  forecasted  at 
between  830  and  902  thousand  by  1980  and  at  between  1,007  and  1,167 
thousand  by  the  year  2000;   see  Figure  V. 

Forecasts  for  the  City  of  Boston  indicate  an  increase  in  Terti- 
ary Industry  employment  frcm  the  present  390  thousand  to  between  397 
and  488  thousand  by  the  year  2000.  This  may  be  seen  in  Figure  VI. 
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Approximately  56  percent  of  the  present  metropolitan  labor  force 
engaged  in  Tertiary  Industry  is  employed  in  the  City  of  Boston;  by     f(^    d)~ )& 
the  year  2000,  the  city  will  employ  between  59  and  42  percent;   see     *T-rZjf  ipf£n&< 
Figure  III.  f  l^.O^n^ 


LOCAL -NATIONAL  ECONOMIC  PATTERNS 

The  economic  forecasts  for  the  Boston  Area  were  based  upon  Nation- 
al economic  forecasts.  Discussed  below  are  the  historical  and  forecasted 
patterns  of  the  nation  in  comparison  with  those  of  the  Boston  Area  and 
the  nature  of  the  relationships  identified  and  assumed  to  exist  between 
social  and  economic  variables. 

National  Historical  Patterns  and  Forecasts 

The  discussion  of  patterns  and  forecasts  will  be  in  terms  of 
gross  production,  population  end  labor  force,  and  net  productivity  of 
labor.  Subsequently,  the  relationships  between  the  variables  (will; be  ■ 
identified  and  how  these  relationships  were  used  in  preparing  forecasts 
is  discussed. 


Gross  National  Product 

How  fast  historically  the  Gross  National  Product  has  been  growing 
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22. 
is  a  subject  about  which  there  seems  to  be  little  agreement  especially 
among  politicians.  Historical  analyses  of  the  growth  in  GNP  have  been 
prepared  by  the  National  Industrial  Conference  Board  and  the  U.S.  De- 
partment of  Commerce.*  A  trend  analysis  considering  all  years  between 
1887  and  1959  revealed  that  the  average  annual  growth  during  the  period 
was  three  percent.  A  trend  analysis  considering  only  the  high  level 
years  between  1909  and  1957  indicated  also  an  average  annual  growth  in 
GNP  of  three  percent.  Figure  IX  indicates  the  Gross  Product  since 
1939  and  the  levels  of  production  forecast  for  the  future. 

While  there  is  considerable  interest  in  the  possibility  of  ac- 
celerating the  rate  of  growth  of  GNP,  it  seems  that  the  long-run 
historical  trend  in  growth  of  three  percent  might  reasonably  be  con- 
sidered as  the  minimum  rate  for  the  purpose  of  making  long-range  fore- 
casts. However,  it  seems  likely  that  governmental  policy  could  be 
used  to  stimulate  economic  growth  at  a  rate  in  the  neighborhood  of  four 
percent  annually  without  causing  major  disruptions. 

A  four  percent  rate  of  growth  seems  to  be  about  as  high  a  rate 
of  growth  ypsX?  could  be  sustained  over  a  long  period  of  time  by  a  free 
enterprise  economy.  Independent  forecasts  of  labor  force  correlated 
with  a  four  percent  growth  rate  in  GNP  indicate  that  worker  productiv- 
ity would  have  to  rise  faster  than  the  observed  long-run  historical 
growth  rate.  However,  the  difference  is  not  so  excessive  as  to  sug- 
gest that  a  four  percent  growth  rate  is  unattainable  over  the  long  run. 
For  the  upper  range  forecast,  a  four  percent  growth  rate  rras  employed. 


*  Business  Record,  Op.  Cit,,  p. 17, 
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Population  and  Labor  Force 

Underlying  the  Gross  National  Product  Forecasts  are  asuumptions 
as  to  the  growth  rate  of  population  and  labor  force.  During  the  period 
from  1900  to  1955-57,  the  NPA  analysis  indicates  that  population  grew 
at  1.4  percent  annually  while  labor  force  increased  at  the  rate  of  1.6 
percent  annually.  Analyses  of  the  more  recent  period  from  1946-48  to 
1955-57,  revealed  that  population  grew  at  1.7  percent  while  labor  force 
grew  at  the  rate  of  1.3  percent* 

In  the  preparation  of  GNP  forecasts,  rates  varying  from  1.3  to 
1.7  percent  were  used  for  forecasting  national  population.  The  rates 
used  for  forecasting  labor  force  varied  over  the  same  range.  A  high, 
medium,  and  low  rate  of  growth  of  population  was  used  in  the  forecasts 
described  above.  The  annual  rates  of  growth  used  in  the  three  fore- 
casts were  1.25,  1.48,  and  1.75  percent  annually.  These  correspond  to 
the  rates  used  by  Fortune  magazine,  the  U.S.  Department  of  Labor,  and 
SRI,  and  the  NPA,  respectively.* 

The  three  population  forecasts  used  in  projecting  GNP  are  ap- 
proximately the  same  as  the  Series  II,  III,  IV  projections  of  popula- 
tion made  by  the  U.S.  Department  of  Commerce,  Bureau  of  the  Census. + 
The  different  forecast  series  are  based  upon  alternative  fertility 
assumptions.* 


*  Business  Record,  Op.  Cit.,  p. 18 


+  Bureau  of  the  Census,  Current  Population  Reports,  Population  Estimates, 
Series  P-25,  No.  187,  Washington,  GPO,  November  10,  1958. 

§  The  fertility  assumptions  are  as  follows:  Series  II,  same  as  the 
1955-57  level  to  1975-80;  Series  III,  decline  from  1955-57  level  to 
1949-51  level  by  1965-70,  then  constant  to  1975-80;  Series  IV,  de- 
clines from  1955-57  level  to  1942-44  level  by  1965-70,  then  constant 
to  1975-80. 
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The  present  population  is  about  1.79  million.  The  population  in 
1980  is  projected  at  226,  239,  and  25£  million  by  the  three  forecasts 
and  by  the  year  2000,  the  forecasted  population  by  the  three  forecasts 
would  be  292,  320,  and  360  million  persons.  The  alternative  forecasts 
are  illustrated  in  Figure  X. 

Labor  force  predictions  are  based  upon  the  forecasts  of  popula- 
tion to  the  extent  that  population  is  one  factor  affecting  the  size  of 
the  labor  force.  However,  the  definition  of  labor  force  used  in  this 
study  indicates  that  there  are  other  factors  that  would  influence  the 
number  of  persons  in  the  labor  force  given  a  particular  population. 

The  definition  of  labor  force  used  in  this  study  is  that  of  the 
equivalent  full-time  average  annual  employment.  This  definition  varies 
from  the  definition  of  the  Bureau  of  the  Census  and  the  Department  of 
Labor  which  issue  employment  statistics  based  upon  the  employment  on  a 
particular  day  or  during  a  particular  week. 

While  equivalent  full-time  average  annual  labor  force  is  a  func- 
tion of  population,  it  may  be  considered  also  as  a  function  of  the  in- 
come level.  During  periods  of  prosperity,  a  higher  proportion  of  the 
population  have  been  observed  to  participate  in  the  labor  force  than  in 
times  of  recession  and  depression.  Thus,  rapid  growth  in  income  oppor- 
tunities would  be  associated  with  high  rates  of  participation.  At  the 
same  time,  as  income  grows,  there  is  a  tendency  to  take  increased  leis- 
ure time.  This  factor  partially  explains  the  long-run  decline  in  the 
hours  per  work  week. 

In  predicting  labor  force,  the  rate  of  growth  of  income  was  con- 
sidered such  that  the  participation  of  the  population  in  the  labor  force 


610201 


26. 
would  be  higher  in  times  when  income  groxrth  is  rapid i     Thus>  for  the 
three  percent  and  four  percent  increase  in  GNP,  the  labor  force  fore- 
casts for  the  former  was  lower  than  for  the  latter  given  any  level 
of  population.  However,  it  is  hypothesized  that  there  would  be  a  cor- 
relation between  high  rates  of  population  growth  and  lower  rates  of 
participation.  It  was  reasoned  that  when  the  rate  of  increase  in  pop- 
ulation changes,  the  distribution  of  persons  by  age  group  undergo  a 
shift  because  of  the  change  in  the  number  of  persons  coming  into  the 
early  age  groups. 

Another  factor  influencing  the  participation  rate  is  the  propen- 
sity for  secondary  workers  to  enter  the  labor  force.  The  observed 
trend  of  more  women  entering  and  staying  in  the  labor  force  is  assumed 
to  occur  in  the  future  and  this  would  cause  a  long-run  increase  in  the 
overall  participation  rates. 

Thus,  the  assumptions  implicit  in  the  predictions  of  labor  force 
are: 

1)  SLIGHTLY  RISING  PARTICIPATION  RATE  FOR  THE  NATION. 

An  examination  of  the  basic  data  in  Appendix  A  will  show  that 
for  any  forecast  of  Gross  National  Product  the  rate  of  participation 
increases  for  all  alternative  forecasts  except  one.  The  participation 
rate  increases  from  the  present  rate  at  from  .02$  to  .13$  per  year  for 
the  four  percent  forecast  and  at  between  .C61$  and  a  minus  .046$  annual- 
ly for  the  three  percent  forecast  of  GNP.  The  negative  change  in  the 
participation  rate  of  reduction  of  the  percentage  of  population  in  the 
labor  force,  indicates  that  the  economy  is  not  expanding  fast  enough 
to  accomodate  the  labor  force  available  because  of  rapidly  expanding 
population. 
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27. 

2  )  LOW  PARTICIPATION  RATES  WITH  HIGH  POPULATION  GROWTH  RATES 
AND  VICE  VERSA. 

Relatively  high  rates  of  growth  in  participation  accompany  low  '  q/W  u  « 
population  growth  rates  in  the  three  and  the  four  percent  annual  growth  u 
forecasts  of  GNP  with  lower  rates  of  growth  in  participation  accompany- 
ing low  growth  in  GNP.  This  may  be  seen  in  Table  I 


TABLE  I 

CORRELATIONS  BETWEEN  THE  ANNUAL  GROWTH  RATES  OF 
POPULATION,  PARTICIPATION  AND  PRODUCTIVITY 


Population 

1,23$ 
1.46$ 

1.76$ 


4$  G33P  .Growth 


$  GNP  Growth 


Participat  'n  Productivity^  Participate  Productivity"' 

0.13$       2.57$  0.C61  1.692$ 

0.079$      2.39$  0.015  1.497$ 

0.02$      2.177$  -0.046  1.259$ 


3 )  HIGH  RATES  OF  PARTICIPATION  GROWTH  ACCOMPANY  HIGH  RATES 
OF  INCOME  AND  GROWTH 

Table  I  shows  that  the  growth  in  participation  is  higher  in  the 
4$  than  in  the  3$  forecast.  In  addition,  participation  growth  rates 
are  higher  in  periods  when  productivity  is  growing  most  rapidly. 

The  alternative  National  labor  force  projections  based  upon 
these  assumptions  are  shown  in  Figure  XI. 


Applicable  to  forecasted  information  shown  in  Appendix  A. 

The  compensation  for  the  declines  in  the  work-week,  assumed  to  de- 
crease at  .6$  annually  is  included  in  the  productivity  figures.  Thus, 
actual  productivity  growth  rates  are  .6$  higher. 
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Productivity 

For  the  sake  of  simplicity,  the  net  productivity  of  production 
factors  (land,  management,  labor,  capital)  have  been  attributed  to 
labor  force.  Management  and  labor  are  included  in  the  labor  force  data 

used  in  the  analysis  and  forecasts.  However,  the  effect  of  changes  in 

7 
the  productivity  of  land  and  capital  must  be  considered  exqginously. 

By  employing  the  concept  of  the  production  function,  techniques 
for  handling  the  affect  of  capital  may  be  devised.  The  concept  of  the 
production  function  is  that  any  given  level  of  output  may  be  achieved 
by  many  different  combinations  of  labor  and  capital.  Thus,  a  given 
output  may  be  achieved  by  using  large  quantities  of  labor  and  little 
capital  or  by  using  small  amounts  of  labor  and  large  amounts  of  capi- 
tal. An  example  of  this  would  be  the  substitution  of  a  large  expensive 
machine  for  some  of  the  labor  force. 

This  relationship  is  embodied  in  the  forecasts  in  that  high  rates 
of  population  growth  are  accompanied  by  low  growth  rates  in  productiv- 
ity. This  may  be  seen  in  Table  I.  A  correlation  between  growth  rate 
of  population  and  the  quantity  of  capital  available  for  the  labor  force 
to  work  with  was  hypothesized.  When  population  is  growing  rapidly,  an 
increasing  share  of  the  national  product  must  be  devoted  to  consumption 
in  order  to  maintain  the  per  capita  consumption  levels.  Thus,  a  rela- 
tively smaller  amount  is  available  for  capital  formation.  The  effect 
of  sluggish  capital  formation  would  be  a  slow  growth  in  net  productiv- 
ity. 

The  actual  growth  in  net  worker  productivity  ranges  between 
2.19$  and  2.59$  annually  for  the  4$  GNP  growth  forecast  and  from  1.27$ 
to  1.7$  annually  for  the  3$  GNP  growth  forecast.  It  will  be  noted  that 
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these  figures  are  .6%  higher  than  those  shown  in  Table  I  which  consider 
the  effect  of  a  declining  work-week  on  net  worker  productivity. 

Relationship  Between  Variables 

The  relationships  between  the  variables  of  population,  labor 
force,  and  productivity  growth  as  sketched  above  may  be  viewed  as  a 
lever.  On  one  side  of  the  fulcrum  is  the  rate  of  population  growth 
balanced  by  the  duet  of  participation  rate  and  rate  of  change  in  pro-       fr^^o 
ductivity  on  the  other  side.  As  the  rate  of  change  of  population  de-   T<y*^\$y 
creases,  the  rate  of  change  of  productivity  and/or  the  participation  '  s/v .  ,o*  j*  J^ 
rate  increases  to  establish  a  new   equilibrium  point.  The  determinent  £     \-  ^v 
of  the  equilibrium  point  is  the  rate  of  change  in  Wet  National  Pro-    £,  y>  i/\ ' 
duct,  a  component  of  GNP.  p^T 

It  will  be  seen  from  evaluating  the  relationships  between  the 
variables  that  the  rate  of  change  in  Wet  National  Production  is  the 
product  of  the  rate  of  change  in  population  and  productivity  times  the 
rate  of  change  of  the  participation  rate.  This  equality  exists  because 
at  any  point  in  time  the  labor  force  times  the  productivity  of  labor 
equals  the  National  Product.  The  difference  between  Wet  Wational  Pro- 
duct and  GNP  is  the  value  of  depreciated  capital  goodsi  i-<<the  capital 
consumed  in  the  production  of  goods  and  services. 
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A  Comparison  Of  Local  And  National  Patterns 

There  are  some  important  differences  and  similarities  between 
National  patterns  and  patterns  within  the  Boston  Metropolitan  Area 
and  the  City  of  Boston.  These  differences  and  similarities  can  best 
be  identified  through  an  evaluation  of  the  rates  of  change  of  the  com- 
ponents of  the  economy,  the  metropolitan  share  of  national  components, 
and  the  composition  of  the  metropolitan  economy  vis  a  vis  the  national 
economy. 

Rates  of  Change 

The  important  rates  of  change  to  consider  in  comparing  the  local 
and  national  economy  are  those  of  population,  productivity  and  partici- 
pation rate.  It  is  generally  known  that  there  has  been  a  net  outmigra- 
tion  from  the  Boston  Metropolitan  Area  during  recent  years.  While  the 
metropolitan  area  has  had  population  increases  since  at  least  1930,  the 
number  of  births  minus  the  deaths  has  been  larger  than  the  absolute 
population  growth.  The  occurance  of  this  phenomenon  may  be  explained 
in  part  by  the  occupational  and  industrial  transition  that  has  been  go- 
ing on  as  the  older  industry,  leather  and  textiles  in  particular,  de- 
cline and  new  industries  replace  them. 

The  annual  rate  of  growth  of  the  metropolitan  population  is  fore- 
cast to  lag  behind  national  population  growth  by  from  23.9  /to  29.5  peicent. 
The  low  metropolitan  growth  rate  is  .85$  compared  with  the  low  national 
rate  of  1.23$  annually,  while  the  high  rate  for  the  metropolitan  area 
is  1.42$  compared  with  1.76$  for  the  nation. 
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The  Boston  Metropolitan  Area  is  able  to  maintain  its  rate  of 
growth  in  production  despite  slow  growth  of  labor  force  primarily  be- 
cause of  increases  in  participation  rate  and  productivity.  Because 
the  metropolitan  area  is  a  highly  urbanized  region,  the  rate  of  parti- 
cipation of  the  population  in  the  labor  force  is  higher  than  that  for 

u 

the  nation  and  y&  other  less  urbanized  portions  of  the  country.  In 
the  forecasts,  it  was  assumed  that  the  characteristics  of  urbanization 
that  contribute  to  high  participation  would  continue  (i.e.,  low  birth 
rates,  small  families,  high  percentage  of  single  persona,  etc.). 

The  rate  of  change  of  productivity  for  the  nation  varies  between 
2,18  and  2,57  percent  annually  for  the  four  percent  GNP  growth  fore- 
casts and  between  1.26  and  1.69  for  the  three  percent  GHP  growth  fore- 
cast. At  the  same  time,  productivity  for  the  Boston  Metropolitan  area 
is  forecast  at  annual  growth  rates  of  between  2.16$  to  2.58$  and  be- 
tween 1.4$  to  1,8$  for  the  four  and  three  percent  GNP  growth  forecasts. 
Thus,  even  though  the  population  growth  of  the  Boston  Metropoli- 
tan area  does  lag  considerably  behind  the  growth  rate  in  the  nation, 
the  growth  rate  of  production,  Gross  Product,  in  the  Boston  area  ap- 
proaches the  rate  of  growth  of  the  nation  because  of  equal  or  more 
rapid  increases  in  productivity  and  increased  participation  of  the 
population  in  the  labor  force. 

Share 

The  consequences  of  differential  rates  of  change  is  a  change  in 
the  way  the  metropolitan  area  contributes  to  the  production  of  the  nation. 
With  a  local  rate  of  growth  in  Gross  Product  somewhat  lower  than  the 
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national  rate,  the  Boston  area's  contribution  to  national  production 

will  decrease  relative  to  the  total  even  though  the  local  economy  is     ,  \ 

performing  well*  The  major  issue  to  be  discussed  here  is  at  what    ?   ^^    ■     . 

rate  is  the  relative  decline  occurring  and  to  understand  the  reason 

for  the  decline. 

With  regard  to  total  production,  the  Boston  Metropolitan  Area 

i 

contributes  at  present  about  1*6  percent  of  the  total  GNP.  By  the  , 

year  2000,  the  share  is  estimated  at  about  1.4  percent.  The  relative 
decline  in  share  is  about  10  percent  over  the  forty-year  period.  This 
is  the  effect  of  a  differential  of  about  thirty-one  one  hundredths  of 
one  percentage  point  in  the  rates  of  growth  of  production. 

However,  with  regard  to  population,  the  decline  in  relative 
share  is  greater.  At  present,  the  Boston  Metropolitan  area  has  about 
1.4  percent  of  the  total  national  population.  While  the  metropolitan 
population  is  growing,  its  rate  of  growth  is  from  .33  to  .42  percent- 
age points  below  the  national  rate.  Over  the  course  of  forty  years, 
the  consequence  of  this  rate  differential  would  be  that  the  metropoli- 
tan population  is  about  1.2  percent  of  the  national  population. 

It  might  be  assumed  that  the  differentials  between  population 
and  production  growth  between  the  nation  and  the  metropolitan  area  in 
the  long  run  will  benefit  the  Boston  Area.  The  benefit  would  be  a 
more  rapid  increase  in  per  capita  production  and  per  capita  income. 
However,  per  capita  income  in  the  metropolitan  area  is  now  growing  as 
fast  as  the  national  average.  This  is  because  of  substantially  lower 
rates  of  growth  in  participation  within  the  metropolitan  area.  Growth 
rates  in  participation  in  the  nation  are  almost  three  times  as  high  as 
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those  of  the  metropolitan  area.  As  the  participation  of  the  population 
in  the  labor  force  increases,  the  number  of  people  supported  by  each 
worker  declines.  This  is  occurring  more  rapidly  on  the  average  through- 
out the  nation  than  it  is  in  the  Boston  Area,  Hence,  other  things  being 
as  they  are,  the  Boston  Area  suffers  a  relative  decline  in  the  margin 
by  which  its  per  capita  income  exceeds  the  national  average. 

The  present  gross  product  per  capita  in  the  metropolitan  area  is 
15.2$  above  GNP  per  capita,  $3,250  vs.  $2,820.  By  the  year  2000,  the 
differential  rate  of  increase  in  participation  will  cause  the  Boston 
Area's  margin  to  decline  to  13,5$ 

Composition 

The  manner  in  which  the  economy  of  the  Boston  Metropolitan  Area 
contributes  to  the  national  economy  can  in  part  be  identified  through 
an  evaluation  of  the  composition  of  the  local  economy  vis  a  vis  the 
national  economy. 

As  a  highly  urbanized  region,  the  local  contribution  of  Primary 
Industry  is  relatively  insignificant.  Its  importance  is  expected  to 
decline  because  its  growth  is  not  as  rapid  as  the  other  sectors  of  the 
economy.  The  Boston  area  has  its  fishing  industry  which  may  maintain 
its  vitality  because  of  the  port  facility  and  the  location  of  the  port 
relative  to  fishing  grounds.  However,  what  agricultural  production 
there  is  in  the  metropolitan  area  is  expected  to  contract. 

The  production  of  Primary  Industry  in  the  United  States  is  fore- 
cast to  grow  at  a  relatively  slow  rate.  Output  of  Primary  Industry  is 
expedited^to  (about)  double  in  forty  years .  On  the  other  hand,  the  out- 
put of  other  sectors  of  the  economy  are  expected  to  quintuple  over  the 
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same  period.  Thus,  Primary  industry  on  a  national  level  as  well  as  on 
the  local  level  is  to  contribute  a  declining  share  of  the  total  value 
of  production.  The  absolute  growth  in  the  Gross  Product  of  Primary 
Industry  is  essentially  the  result  of  very  rapid  increases  in  worker 
productivity  inasmuch  as  a  decrease  in  labor  force  is  forecast.  The 
present  labor  force  is  about  12  percent  of  the  total  national  labor 
force.  By  the  year  2000,  this  percentage  is  expected  to  range  between 
3.5  and  4.7. 

Relative  to  the  total  economy,  the  future  nation  wide  contribu- 
tions of  Secondary  Industry  are  expected  to  be  slightly  lower  than  they 
are  at  present  because  growth  is  forecasted  at  a  rate  slightly  lower 
than  that  for  the  total  national  economy.  The  gross  output  of  secondary 
industry  was  39.4  percent  of  total  GNP  in  1960,  and  by  the  year  2000^  it 
is  expected  to  decline  to  between  39.1  and  37.2  percent.  Thirty-four    P  ^   &• 
percent  of  the  total  national  labor  force  is  employed  by  Secondary       4 J' 
Industry  during  1960  although  this  is  expected  to  decline  to  about  one-  \ 
third  of  total  by  2000. 

The  Gross  Product  of  Tertiary  Industry  is  expected  to  increase 
most  rapidly.  In  1960  it  comprised  57.5  percent  of  the  GNP  and  in 
forty  years  it  is  expected  to  increase  to  about  60  percent.  Rapid  growth 
in  Tertiary  Industry  Gross  Product  is  caused  by  growth  in  employment 
which  is  high  enough  to  more  than  offset  the  lower  than  average  growth 
in  worker  productivity.  During  1960,  53.9  percent  of  the  total  labor 
force  was  employed  in  Tertiary  Industry.  By  the  year  2000,  this  per- 
centage is  expected  to  increase  to  about  62.5  percent. 

A  brief /description  of  the  change  inithe  composition  of  the 
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national  economy  (is  that  there^iwill  (be  a\shift  away  from  Primary  Indus* 
try  towards  Tertiary  Industry.  This  shift  is  particularly  significant 
in  the  employment  pattern  though  noticeable  also  in  the  share  of  ttie 
GNP   contributed  by  these  Industries* 

In  the  Boston  Metropolitan  Area,  comparable  but  less  pronounced 
shifting  of  patterns  is  forecasted*  The  shift  in  labor  force  frOih 
Secondary  to  Tertiary  Industry  is  more  significant!  in  I960)  34$  of 
the  metropolitan  labor  force  wafe  employed  in  Secondary  Industry*  This 
is  expected  to  decline  to  about  32$  by  the  year  2000*  The  share  of 
Gross  Product  produced  by  Secondary  and  Tertiary  Industry,  however,  is 
not  expected  to  change  much  kt  ailNdue  to  unequal  rates  df  growth  of 
worker  productivity. 
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LOCAL  IMPACT  OF  EXTRAREGIONAL  GROWTH 

Because  of  the  diversified  character  of  the  Boston  Metropolitan 
Area  economy,  growth  in  demand  for  goods  in  other  regions  has  an  im- 
pact upon  the  income  and  production  of  the  area.  The  impact  of  extra- 
regional  economic  patterns  and  differential  growth  rates  are  discussed 
helow. 

Regional  Economic  Patterns 

The  study  of  the  impact  of  extraregional  patterns  on  the  local 
economy  is  attempted  by  investigating  the  spatial-economic  factors  and 
the  demand  differentials  between  regions.  The  subject  of  spatial- 
economics  includes  a  study  of  the  relative  friction  of  space  on  the 
economic  interaction.  The  spatial  concept  is  based  upon  the  observa-* 
tion  that  space  has  an  inverse  relation  to  the  amount  of  economic  inter-      l, 

action  between  regions  and  that  interaction  between  regions  tends  to  /  HxfrJ  6bv^ 

/  ItJWL   ~hxW 
increase  when  regional  resources  and  production  characteristics  are    f&U&lL  luh, 

(—. — -\  ,  .     ,   , f.      ; >  OJU&LvM~^y<<~ 

unique  \and  when  regional!  incomes  increase)  „      Q^rqjjij-r 

I  Cnodud 9 

Spatial  Factors 

A  spatial  concept  was  employed  in  analyzing  and  forecasting  the 
economy  of  the  Boston  Metropolitan  Area.  The  concept  is  that  the  amount 
of  economic  interaction  between  the  Boston  area  and  other  regions  is  a 
direct  function  of  the  demand  in  the  other  regions  as  measured  by  region- 
al income  and  an  indirect  function  of  the  intervening  distance. 

Distance,  per  se,  is  not  a  meaningful  variable  to  consider  in 
measuring  the  potential  for  interregional  interaction.  A  more  meaningful 
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measurement  would  be  the  economic  cost  of  overcoming  the  friction  of 
space  or  the  dost  of  transportation  between  regions.  By  this  means 
interaction  potential  can  be  related  to  other  economic  factors  such 
as  the  differential  in  freight  rates  between  regions  4 

The  measure  used  to  evaluate  economic  influence  of  space  on 
regional  interaction  is  the  cost  of  transporting  a  unit  cargo  between 
the  regions;  The  exact  measure  used  iri  this  study  is  the  Cost  of 
transporting  by  rail  a  100  pound  cargo  of  Class  100  freight  between 
regions.  They  are  listed  in  Table  II. 

Freight  rates  per  mile  usually  decrease  as  the  total  distance 
over  which  goods  are  transported  increases.  The  effect  of  this  feature 
of  the  cost  of  transportation  is  that  the  marginal  cost  of  transport- 
ing goods  to  more  distant  regions  is  small  relative  to  the  total  cost. 
For  example,  from  Boston,  it  will  cost  only  2.4  times  as  much  to  ship 
goods  to  San  Francisco  as  it  does  to  Chicago  even  though  the  distance 
in  miles  to  San  Francisco  is  3.2  times  that  to  Chicago. 

In  interpreting  the  data  in  Table  II  with  regard  to  the  affect 
of  economic  distance  on  economic  interaction,  it  will  be  noted  that 
the  potential  for  interaction  based  upon  distance  only,  between  Boston 
and  Chicago  is  2.4  times  as  much  as  the  potential  for  interaction  with 
San  Francisco.  However,  if  the  demand  for  goods  as  expressed  in  total 
income  were  2.4  times  as  great  in  San  Francisco  than  in  Chicago,  the 
net  affect  would  be  that  the  potentials  for  interaction  are  equal. 

The  relative  potential  for  regional  interaction  considering 
both  economic  distance  and  extraregional  incomes  only  will  indicate  the 
relative  locational  advantages  of  Boston  and  the  other  regions  of  the 
nation. 
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Table  II 

RELATIVE  FREIGHT  CHARGES  FOR  SHIPPING  BY  RAIL  100  POUNDS  OF 
CLASS  100  FREIGHT  BETWEEN  REGIONS* 


From 

To  Region 

Region 

A 
1 

B 
466 

C 

454 

D 
679 

E 
704 

F 
11 C6 

G 
234 

H 
286 

I 

A 

286 

B 

466 

1 

408 

455 

608 

856 

480 

509 

509 

d 

454 

408 

1 

501 

469 

832 

476 

496 

496 

D 

679 

455 

501 

1 

472 

626 

702 

717 

717 

E 

704 

608 

469 

472 

1 

523 

748 

763 

763 

F 

1106 

856 

832 

626 

523 

1 

1174 

1189 

1189 

G 

234 

480 

476 

702 

748 

1174 

1 

122 

122 

H 

286 

509 

496 

717 

763 

1189 

122 

1 

12 

I 

286 

509 

496 

717 

763 

1189 

122 

12 

1 

♦Provided  by  the  New  Haven  Railroad,  Boston. 
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:r    ..... • '  \  \Cr   H  BSMA  minus  the 
.'v  '' '.  vv     City  of  Boston 

I  City  of  Boston 


Figure  XII 

REGIONAL  SUBDIVISION  OF  THE 
CONTINENTAL  UNITED  STATES 
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40. 
Resource  Differentiation 

The  measurement  of  the  potential  for  economic  interaction  be- 
tween regions  based  upon  only  the  economic  distance  between  them  as 
described  above  omits  the  effect  of  regional  resource  differences. 
Regions  having  unique  climate  and  physical  plant  may  capitalize  on 
these  unique  resources  and  produce  goods  which  are  not  and  cannot  be 
produced  everywhere.  If  the  demand  for  these  goods  is  ubiquitous, 
then  the  region  would  have  markets  throughout  the  nation  and  would  in- 
teract economically  with  distant  regions.  Oranges  grown  in  California 
and  marketed  in  New  York  ^s  a  good  example  of  this.  On  the  other  hand, 
the  resource  characteristics  of  some  regions  may  not  be  unique  and  the 
market  for  the  goods  produced  may  be  /"considerably)  localj  that  is, 
limited  to  neighboring  areas. 

Thus,  a  satisfactory  measure  of  the  potential  for  interaction 
among  regions  should  reflect  the  different  resource  characteristics 
of  the  regions  of  the  nation. 

Spatial-Resource  Affect 

It  is  the  combination  of  distance  between  regions  and  the  unique* 

ness  of  the  regional  resources  which  reflect  economic  interaction.  In 

the  methodology  employed  in  this  study,  the  economic  distances  are  cor- 

O 
related  with  statistically  derived  factors  to  adjust  the  economic  dis-   In   n    \   ^ 

tance.  More  about  why  and  how  this  is  accomplished  is  presented  in     ^ufi/fk£<: 

Part  III. 

The  Boston  Metropolitan  Area  is  an  interesting  case  to  select 
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41. 

for  discussing  the  combined  affect  of  space  and  resources.  The  loca- 
tion of  the  Boston  Metropolitan  Area  relative  to  the  other  regions  of 
the  nation  judging  by  its  distance  to  other  regions  suggests  a  poor 
location  position.  However,  many  of  the  products  and  services  produced 
locally  are  purchased  by  individuals  and  businesses  in  other  regions. 
The  local  electronics  and  education  industry  are  examples  of  this.  The 
urban  character  and  the  intense  concentration  of  production  facilities  . 

in  the  Boston  Metropolitan  Area  suggest  that  many  of  its  markets  lie 

*  A>> 

outside  of  the  area.  It  was  found,  as  might  be  expected,  that  the  re-    .,,  ^O  u.>> 

Vu   ,2-  v-^ 

source  factor  for  the  BSMA  indicated  more  interaction  with  other  regions  ^g?£T&v'  j/ 
than  any  other  region  of  the  nation.  <?*•* 

The  rate  of  growth  of  the  Boston  Metropolitan  Area  of  Gross  Pro- 
duct, is  a  composite  of  growth  due  to  increases  in  labor  force  and  the 
net  productivity  of  labor  as  well  as  of  growth  in  the  potential  of  extra 
regional  interaction.  The  growth  rate  of  production  due  to  growth  pat-  ;"7 
tern^within  the  region  where  local  products  are  consumed,  is  in  excess  j  (W™**-^ 
of  the  growth  rate  in  total  production  and  the  growth  rate  due  to  labor  woe  -fc>  loc&4 
force  and  productivity  increases*  Thus,  these  findings  indicate  a      -\U&^   <s=fWr<- 
strengthening  of  the  Boston  economy  because  of  increased  income  and  de- 
mand in  the  other  regions  of  the  nation. 


EYbraregional  Growth 

The  growth  patterns  in  other  regions  of  the  nation  must  be  under- 
stood to  evaluate  the  relative  strength  of  the  local  economy  as  a  re- 


sult of  these  patterns.  Over  the  long-run,  the  major  issue  is  the  ex-  i 
tent  to  which  the  local  economy  can  capitalize  on  national  growth. 
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Shifting  of  Dominance 

The  forecasted  economic  pattern  indicates  a  relative  shifting 
of  economic  dominance.  The  growth  rate  of  Gross  Product  in  the  Boston 
Metropolitan  Area  is  the  lowest  of  all  of  the  regions  considered  in 
the  study  and  "by  and  large,  the  lowest  rates  of  economic  growth  occur 
in  the  regions  in  the  northeastern  portion  of  the  country.  Except 
for  the  southeastern  United  States,  th^se  regions  whose  growth  rate 
gje  higher  than  the  national  rsbe  are  located  west  of  the  Mississippi. 
There  is  indicated  a  trend  towards  a  shifting  of  the  national  center 
of  economic  activity  away  from  the  Boston  Area.  Thus,  Boston  is 
somewhat  handicapped  by  not  being  near  to  the  regions  of  greatest  econ- 
omic growth.  However,  the  unique  resources  of  the  Boston  area  and  a 
sustained  effort  to  develop  a  local  environment  that  is  efficient  and 
amenable  will  enable  local  producers  to  compete  effectively  in  dis- 
tant markets. 


Name  of  Region 


.BOSTON  METROPOLITAN  AREA 


Table  III 

1ANK  ORDER 

BY  RATE  OF  GROWTH 

IN  GROSS  PR0DU( 

Region 

Rate  of  Regional  Growth 

Code 

Letter 

3$  GNP  Growth 

4$ 

GNP  Growth 

F 
B 
E 

3.395$ 
3.324$ 
3.316$ 

4.383$ 
4.307$ 
4.283$ 

J 

3.000$ 

4.000$ 

D 
C 
G 

A 
H+I 

3.008$ 
2.856$ 
2.835$ 
2.772$ 
2.689$ 

3.971$ 
3.879$ 
3.851$ 
3.771$ 
3.675$ 

Far  West  Region 
Southeast  Region 
Mountain  Region 

United  States 

Gulf  Region 

Lakes  Region 

Northeast  Region 

Atlantic  Region  A         2.772$         3.771$      u      Q 


X 


\m^-  O-  ^dtr  Qj&s^   ^^  fiU^n^ 


U-V.'-v 


4=3. 
Contributions, to  Boston's  Economy 

In  conclusion  to  the  discussion  of  the  impact  of  extraregional 
growth  on  the  Boston  Area's  economy,  it  is  worthwhile  to  consider  the 
quantative  impact  of  variations  in  extraregional  growth. 

The  gross  production  Far  West  region  of  the  country,  Region  F, 
see  Table  III,  is  expected  to  grow  at  about  4,'4$per  year.  This  growth 
pattern  is  a  consequence  of  population  and  productivity  growth  as  vrell 
as  the  improvement  of  its  spatial  position  relative  to  other  regions; 
The  Far  West  Region  is  furthest  awa/  from  the  Boston  area  and  it  might 
be  expected  that  the  effect  df  this  region  on  the  Boston  area  economy 
would  be  small*  However,  if  the  production  of  the  Far  West  Region 
grows  only  at  3»4$,one  percentage  point  less,  by  the  year  2000,  the 
annual  loss  to  the  Boston  Area  would  amount  to  about  $50,000,000  in 
output  .^Ty 

C  Converted  into  jobs  and  population,  this  would  mean  that  there 
would  be  about  3000  fewer  jobs  and  perhaps  10,000  fewer  persons  living 
in  the  area.  This  example,  while  hypothetical,  does  point  out  the 
stake  that  the  local  economy  has  in  national  growth.  In  Part  II  more 
will  be  presented  on  the  need  for  good  local  planning  and  housekeeping. 
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Section  A:  FORECASTS  AND  FORECASTING S  THEIR  ROLE  AND  VALUE 

The  simplest  method  of  forecasting  involves  the  extrapolation 
of  historical  trends  for  the  purpose  of  estimating  future  economic 
activity*  As  such,  forecasts  obtained  in  this  manner  do  not  predict 
what  vill  happen*  Rather,  such  a  forecast  Can  indicate  only  what  the 
future  would  he  if  the  factors  that  induced  change  in  the  past  con- 
tinued to  induce  change  in  about  the  same  way. 

Experience  has  pointed  out  that  historical  trends  do  not  con- 
tinue necessarily  on  into  the  future  and  that  economic  history  need 
not  always  repeat  itself  over  long  periods  of  time.  Thus,  the  accur- 
acy of  a  prediction  is  dependent  upon  how  well  the  forces  that  pro- 
duce change  in  the  future  have  been  identified,  evaluated,  and  related. 

The  Role  of  Forecasts 

Basically,  economic  forecasts  are  a  current  estimate  of  the 
future  based  upon  the  information  on  hand.  As  new  information^beeemes 
available- that) points  up  inaccuracies  in  the  assumptions  and  values 
used,  new  forecasts  should  be  prepared  based  upon  the  latest  informa- 
tion. Ideally,  forecasts  should  be  kept  up-to-date  by  revising  them 
on  a  more  or  less  continuing  basis. 

Best  estimates  of  the  long-run  and  short-run  future  are  needed 

by  planners  and  decision  makers  in  public  and  private  enterprise.  Some 

idea  of  what  the  future  might  be  is  necessary  as  the  basis  for  action 

to  be  taken  today. 
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The  Role  of  Community  Objectives 

Economic  forecasts  as  presented  here  do  not  represent  what  will 
happen  so  much  as  what  may  happen  if  the  basic  assumptions  underlying 
the  forecasts  are  correct.  Forecasts  should  not  he  considered  as  un- 
alterable courses  of  events.  To  some  extent,  the  community  does  have 
control  over  what  will  happen. 

What  happens  ultimately  is  a  combination  of  internal  and  external 
factors.  Many  of  the  internal  factors  are  contro$Lable  and  certainly 
may  be  influenced  by  the  aggregate  action  of  the  oommunity  and  its 
government.  The  community  does  have  the  opportunity  to  formulate  its 
own  objectives  and  the  programs  for  achieving  them,  and  does  have  the 
opportunity  to  choose  how  -biiey-are  to  allocate  %i*e£=£-  resources. 

Thus,  while  the  community  usually  cannot  exercise  much  influence 
over  factors  in  other  regions  of  the  country  and  \/hile  these  factors 
often  determine  local  choices,  there  is  an  area  within  which  the  commun- 
ity can  determine  for  itself  what  the  future  is  to  be.  To  exercise 
this  influence,  the  community  must  first  identify  its  objectives  and 
then  formulate  effective  programs  for  achieving  them. 

Objectives  and  Forecasts 

Ideally,  the  processes  of  forecasting,  goal  formulation  and  pro- 
gramming should  occur  concurrently  and  on  a  continuing  basis. 

Basic  to  any  action  is  the  identification  of  the  objectives  of 
the  action.  The  identification  of  community  goals  is  a  prerequisite 
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46. 
to  preparing  programs  for  achieving  them.  Once  goals  have  teen  estab- 
lished a  number  of  programs  and  program  alternatives  can  be  outlined. 
Forecasts  and  the  forecasting  process  may  be  employed  to  evaluate  com- 
munity  goals  and  program^  forecasts^  The  forecasting  process  may  be 
used  also  to  evaluate  the  details  and  the  potential  effectiveness  of 
community  programs  by  varying  the  appropriate  assumptions  underlying 
the  forecasts. 

The  forecasting  method  used  in  this  manner  becomes  important  as 
a  tool  for  developing  community  programs.  The  forecasts  become  less 
important  per  set  Rather,  the  forecasts  are  important  as  indicators  of 
the  possible  effects  of  one  program  alternative  vis  a  vis  others.  By 
placing  more  emphasis  on  the  forecasting  method  as  a  tool  rather  than 
the  forecasts  themselves,  planners  and  decision  makers  can  begin  to  de- 
termine, prior  to  implementation,  which  of  the  many  program  alternatives 
would  be  most  effective  in  achieving  their  goals. 
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Section  B:  POLICY  IMPLICATIONS 

Implicit  in  the  economic  forecasts  are  the  assumptions  that  the 
Boston  Metropolitan  Area  will  be  able  to  maintain  and  enhance  its  rela- 
tive advantage  and  meet  effectively  competition  from  other  production 
centers  throughout  the  nation.  These  assumptions  touch  on  major  policy- 
issues  'which  should  he  identified. 

Perhaps  the  most  important  implication  is  that  an  efficient,  con- 
venient and  amenable  local  physical  environment  will  be  established 
through  the  coordination  of  improvements  made  by  public  and  private  en- 
terprise and  through  the  regulatory  powers  and  inducements  of  the  local 
governments.  This  implies  the  minimization  of  congestion  and  delays 
in  the  circulation  system,  the  development  of  a  land  use  pattern  that 
will  minimize  travel  and  the  development  of  an  efficient  amenable  and 
convenient  environment.  By  doing  this,  Boston  business  can  maintain 
and  enhance  its  competitive  advantage. 

The  environment  must  be  amenable  for  living  and  playing  as  well 
as  for  business  and  industry;  it  must  be  amenable  for  carrying  out 
the  non-economic  aspects  of  life.  Not  only  should  the  communities  of 
the  metropolitan  area  be  good  places  to  live, in  that  the  physical 
quality  of  the  buildings  is  well  above  standard  and  the  communities 
are  well  laid  out,  but  they  must  be  well  served  by  recreation  facilities, 
good  school  systems,  libraries,  hospitals,  etc.  Basically,  the  impli- 
cation  is  that  the  community  and  their  government  will  be  able  to 
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48. 
develop  the  full  potential  of  their  physical  resources  and  capitalize 
upon  the  advantages  inherent  in  urbanization. 

The  relative  competitive  position  of  the  Boston  Metropolitan 
Area  depends  also  upon  its  social  and  economic  characteristics  and 
their  development.  The  renewal  of  physical  plant  and  equipment  by 
the  business  and  industry  of  the  metropolitan  area  is  essential  to 
maintaining  a  respectable  rate  of  growth  in  productivity.  Much  of 
the  plant  and  equipment  is  becoming  obsolete,  and  if  new  investment 
is  not  forthcoming,  worker  productivity  growth  would  be  sluggish  and 
the  Boston  Area's  competitive  position  would  be  weakened. 

The  education  and  the  development  of  skills  of  the  area's  la- 
bor force  also  is  important  for  maintaining  an  adequate  growth  in 
productivity.  The  level  of  intelligence  of  the  labor  force  and  "  • 
their  manual  and  mental  skills  are"  very  much  dependent  upon''the 
quality  of  the  education  system  as  measured  by  the  ability  of  the 
faculty  and  the  scope  of  instruction  offered.  The  recent  announce- 
ment of  Northeastern  University's  course  for  policemen  leading  to  a 
bachelors  degree  in  law  enforcement  is  bat  one  excellent  example  of 
a  program  for  increasing  the  skills  of  the  labor  force. 

Finally,  the  forecasts  imply  that  the  metropolitan  community 
will  identify  those  types  of  business  and  industry  that  can  thrive 
in  the  area  and  initiate  programs  for  attracting  them  and  providing 
sites  where  they  may  locate.  An  agressive  program  for  attracting 
new  business  will  be  necessary  to  offset  the  declines  in  some  sect- 
ors of  the  local  economy  and  to  maintain  a  high  level  of  growth  in 
the  total  economy. 
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THE  DESIGN  OF  THE  RESEARCH:  A  MODEL  OF  THE  NATIONAL  ECONOMY 
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Section  A:  THE  RESEARCH  CONCEPT 

Analyzing  and  forecasting  economic  activity  for  a  community  has 
always  posed  many  problems  which  are  caused  "by  the  complexities  of  the 
economy  and  by  our  inability  to  forsee  future  events.  Yet,  the  need 
for  economic  analyses  and  forecasts  to  gain  a  better  understnading  of 
the  operation  of  the  economy  as  a  basis  for  decision  making  and  planning 
constitutes  a  challenge  to  develop  techniques  that  best  satisfy  this 
need. 

The  challenge  of  developing  suitable  economic  analysis  and  fore- 
casting techniques  for  the  Boston  Metropolitan  area  was  especially 
great  because  of  the  unique  characteristics  of  the  region;  that  is, 
its  location  in  the  nation,  its  diversified  economy,  its  unique  re- 
sources and  its  size.  The  following  criteria  were  established  as 
guides  for  the  selection  of  a  suitable  analysis  and  forecasting  method. 

The  method  should  relate  the  loca^ecimomy_±a_nationaJt_e^onQmic 
patterns  since  the  size  of  the  region  and  the  diversity  of  its 
economy  suggest  that  its  future  will  depend  upon  the  course  of 
the  national  economy. 

The  method  should  consider  explicitly  in  an  integrated  fashion, 
the  area's  potential  in  terms  of  the  resources  and  the  urban 
qualities  that  cnaracterize  the  Boston  Metropolitan  Area. 

The  method  should  permit  the  local  economy  to  be  evaluated  in 
terms  of  its  spatial  relation  to  other  regions  of  the  nation 
since  the  transportation  of  goods  to  and  from  the  area  is  a  key 
factor  in  the  operation  of  the  local  economy. 

The  method  should  allow  for  the  comprehensive  treatment  of  the 
local  economy  since  its  diversified  qualities  indicate  that  the 
economic  prospects  of  the  area  cannot  be  understood  by  consider- 
ing separate  industries  as  would  be  the  case  in  areas  like 
Detroit,  where  one  or  two  industries  dominate  the  economy. 
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The  search  for  a  suitable  method  among  the  tested  techniques 
failed  to  yield  a  methodology  which  met  these  criteria  exactly.  The 
"Basic-Service"  technique  falls  short  of  meeting  these  criteria  he- 
cause  it  spotlights  a  few  industries  as  generators  of  economic  active 
ity  and  makes  all  other  industry  dependent  upon  their  health.  "Input- 
Output"  analysis  is  currently  considered  the  most  advanced  econometric 
technique.  Yet,  despite  the  laudable  applications  of  this  technique 
in  Chicago,  St.  Louis,  and  Kalamazoo,  it  does  not  consider  the  effect 
of  the  spatial  distribution  of  resources  and  economic  activity  or  the       \V 


J 


shifts  of  relationships  over  time.       ,  ^\^  \^  V1,  ~~  t  ^t\\^ 

—^     ~ ** ===^  ^-  H^"K^Uct^  ^S    ,« 

The  search  for  a  suitable  method  among  proposed  untested,  theo-   Jp^  ^r^ 
retical  techniques,  yielded  one  which  met  the  established  criteria 
almost  exactly.  The  method  was  described  first  in  1954  in  a  publica- 
tion by  the  National  Bureau  of  Economic  Research  dealing  with  long 
range  economic  projection,*  however,  the  first  application  of  the  method 
is  in  this  study. 

The  method  is  based  upon  the  use  of  an  analogy  of  the  economy 
wherein  the  relationships  in  time  and  space  are  established  through 
mathematical  methods.  The  method  is  sufficiently  flexible  to  allow 
for  the  satisfying  of  the  established  criteria.  The  two  most  import- 
ant features  of  the  method  are  the  opportunity  to  consider  the  affect 
of  the  spatial  distribution  of  economic  activity  throughout  the  nation 
and  the  opportunity  to  consider  the  relative  importance  of  resource 
differentials  between  regions  of  the  nation. 


*Walter  Isard  and  Guy  Freutel,  "Regional  and  National  Product 
Projections  and  their  Interrelations",  National  Bureau  of  Economic 
Research,  Long  Range  Economic  Projection,  Studies  in  Income  and  Wealth, 
Vol.  16,  Princeton,  Princeton  University  Press,  1954,  pp.  427-471. 
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THE  STRUCTURE  OF  THE  NATIONAL  ECONOMY 

The  national  economy  is  viewed  in  this  study  as  a  space -economy 
in  contrast  to  the  non-spatial  conception  of  the  Walrasian  and  Key- 
nesian  tradition.  The  spatial  conception  considers  the  phenomenon 
of  resource  flows  from  place  to  place  as  they  pass  through  the  trans- 
formation process  to  ultimate  consumption.  At  any  given  point  in  time, 
given  the  existing  distribution  of  resources  and  the  existing  tech- 
niques of  transportation  and  communication,  specialization  and  divi- 
sion of  labor  take  place  with  regard  to  function  as  well  as  location. 
Errors  in  analyses  and  forecasts  may  he  considerable  if  this  web  of 
interdependencies  is  not  considered. 

The  spatial  conception  of  the  economy  implies  the  concept  of 
the  region  based  upon  the  distribution  of  resources,  the  specialization 
and  division  of  labor  and  other  internal  structural  factors.  The 
spatial  conception  of  the  economy  presumes  a  number  of  regional  econ- 
omies consuming  and  producing  goods  and  services  and  a  web  of  inter- 


\V 


^  0* 


,.V 


dependencies  between  them.  The  nature  of  the  interdependence  may  be  y^  V/wC^ 

considered  as  markets  for  goods  produced  and  as  sources  for  goods 

required. 

National  Production;  its  Meaning  and  Components 

National  production  may  be  considered  from  two  viewpoints.  On 
one  hand,  it  may  be  considered  as  the  value  of  the  goods  and  services 
produced  or  consumed  within  a  specific  geographical  area.   '  • 
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This  approach  to  defining  national  production  is  known  as  the  Flow  of 
Product  approach.  National  production  is  defined  as  the  sum  of  the 
dollars  spent  by  consumers  for  the  goods  and  services  produced  by 
business  and  industry. 

On  the  other  hand,  national  production  may  be  considered  as  the 
value  of  the  productive  services  employed  in  the  production  of  the 
goods  and  services.  This  approach  is  known  as  the  Earnings  and  In- 
come approach.  National  production  is  the  sum  of  dollars  paid  out  in 
wages,  interest,  rents,  and  profit;  that  is,  the  costs  of  production. 
Thus,  on  one  hand,  national  production  may  be  considered  as  a  flow  of 
goods  and  services  and  a  reverse  flow  of  dollars  paid  for  them.  On 
the  other  hand,  it  may  be  considered  as  a  flow  of  productive  services 
from  labor,  land,  and  capital  and  a  reverse  flow  of  dollars  paid  for 
their  use. 

Gross  National  Product 

Gross  National  Product  is  the  common  measure  of  national  pro- 
duction. It  is  the  total  value  of  the  goods  and  services  produced 
in  a  year  before  deductions  for  the  value  of  capital  goods  consumed 
in  their  production.  As  such,  it  represents  the  results  of  the  ef- 
forts of  labor  and  capital  in  the  production  of  these  goods  and  ser- 
vices. The  basic  relationship  used  in  this  study  is  that  Gross  Na- 
tional Product  is  equal  to  the  amount  of  labor  used  in  production 
times  the  average  amount  of  the  value  of  the  goods  produced  by  each 
worker.  The  relationship  may  be  viewed  as  an  equality  with  output 
(value  of  production)  on  one  side  and  input  in  the  form  of  labor  and 
effort  on  the  other. 
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Input  and  Output 

Gross  National  Product  is  used  in  this  study  as  a  measure  of 
economic  output  —  the  value  of  the  goods  and  services  produced.  The 
basic  inputs  required  for  production  are  identified  in  classical  econ- 
omics as  labor,  capital,  and  land.  Each  factor  is  necessary  and  con- 
tributes to  the  production  of  the  goods  and  services.  The  contribution 
of  these  factors  to  production  is  considered  as  their  productivity 
that  is  the  value  of  the  goods  produced  per  unit  of  input. 

In  this  study  the  productivity  of  land  and  capital  are  not  con- 
sidered  separately,  rather  they  are  attributed  to  the  efforts  of  labor     -^v  ^^J^" 
and  considered  as  the  productivity  of  labor.  This  amalgamation  of  pro-  V^  ^     c  l 
ductivity  may  be  justified  because  it  is  labor  and  the  efforts  of  labor \i^\j  ^ 


4  A 


that  causes  land  and  capital  to  be  productive.  Thus,  productivity  is  $%■    ^^    $&>  >/ 


labor  employed.  .^jJ^  ,A   i,.  *" 


defined  as  the  net  value  of  the  goods  and  services  produced  per  unit  of  ^  ^^r   VV  ivS*-^' 

Vie 

^  1 

For  the  purposes  of  this  study,  the  unit  of  labor  input  has  been  ,-y^  Vd--* 
defined  as  a  worker  working  full  time  for  one  year.  Thus,  the  defini-    C        v€^ 
tion  of  labor  force  is  the  average  annual  equivalent  full  time  labor  „,  ^C\ 
force .  t-C-M 

Average  annual  equivalent  full  time  labor  force  times  net  pro- 
ductivity of  labor  is  equal  to  the  net  production  of  goods  and  services. 
Net  production  differs  from  gross  production  by  an  amount  equal  to  the 
value  of  the  capital  goods  consumed  in  the  process  of  production;  that 
is,  depreciation. 


610201 


.■J-i  '  ■'■'■<      -    "•':'. 


,-i  vr.    '  tf-i 


54. 


Production  and  Growth 

The  content  of  this  study  is  primarily  concerned  with  production 
in  that  it  seeks  to  forecast  future  levels  of  production.  The  study 
does  not  specifically  consider  consumption  and  investment  or  the  demand 
for  the  goods  and  services  by  the  public  and  by  government.  While  the 
methodology  employed  in  the  study  does  not  consider  these  specifically > 
they  are  of  basic  importance  in  the  functioning  of  the  economy* 

Investment 

The  importance  of  levels  of  investment  in  the  determination  of 
income  and  employment  is  well  delineated  in  Keynesian  economic  theory. 
The  importance  of  investment  expenditures  lie  in  their  multiplier  ef- 
fect on  the  total  output.  High  investment  is  associated  with  high  rates 
of  economic  growth.  While  investment  levels  are  not  considered  speci- 
fically in  this  study,  many  economic  forecasts  are  based  upon  levels  of 
future  investment.  The  economic  forecasts  of  the  National  Planning 
Association  which  are  based  on  a  4.2$  rate  of  growth  in  GNP  as  com- 
pared with  our  4,0/o  note  the  following  with  regard  to  investment. 

However,  a  change  in  the  rate  of  excess  capacity  needed  for  a 
continued  smooth  functioning  of  the  economy  could  have  a  significant 
effect  on  total  output  and  the  relationships  among  capital,  labor, 
and  output.  As  determined  from  its  capital  expansion  surveys,  McGraw- 
Hill  estimates  that  under  current  conditions  the  "preferred"  level  of 


^National  Planning  Association,  Long  Range  Projections  for 
Economic  Growth,  The  American  Economy  in  1970,  A  Staff  Report,  Planning 
Pamphlet  Wo.  107,  Washington,  NPA,  Oct.  1950 
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operation  in  manufacturing  is  90  percent  of  full  capacity.  If  we  sup- 
pose, as  a  hypothetical  illustration,  that  by  1970,  the  preferred  rate 
for  the  economy  as  a  whole,  would  fall  to  85  percent,  the  ratios  of 
capital  stock  to  labor,  and  capital  stock  to  output,  would  be  some  5 
percent  higher.  This  is  assuming  the  unlikely  case  that  the  number  of 
employees  or  man-hours  would  not  be  affected  by  the  capacity  change. 
In  this  situation,  an  additional  investemnt  of  $50  billion  would  be 
required  between  now  and  1970  to  achieve  the  1970  projection  of  output. 
If  this  additional  investment  is  not  forthcoming,  and  there  is  no 
change  in  the  projected  number  of  employees,  the  ratio  of  putput  to 
labor  will  be  5  percent  less,  and  the  1970  GtiP  will  be  almost  $40 
billion  less  than  projected. 


Government 

The  affect  of  government  action  on  the  economy,  while  not  always 
well  understood  is  widely  known  to  be  considerable »  Direct  government 
influence  stems  from  the  "feax  power  which  implies  the  power  to  collect 
money  as  well  as  the  power  to  spend  it.  While  revenue  is  collected  and 
disbursed  for  the  purpose  of  rendering  specific  services  to  the  people 
and  businesses  of  the  nation,  it  has  been  desirable  and  necessary  for 
government  to  use  its  power  to  maintain  a  balanced  economy  by  correct- 
ing the  imbalance  created  by  the  normal  operation  of  market  forces. 

While  this  study  does  not  consider  government  action  explicitly, 
it  does  assume  that  Federal,  state  and  local  government  will  cooperate 
in  policies  designed  to  maintain  the  workable  balance  of  the  economy 
as  a  whole.  We  have  assumed  that  the  various  levels  of  government  will 
provide  on  an  increasing  scale,  the  many  services  without  which  indus- 
trial growth  would  be  hampered  —  such  as  resource  development,  aids 
to  transportation,  urban  renewal,  public  education,  research  and  train- 
ing, and  public  health.  It  is  expected  also  that  public  demand  will 


» 

Ibid.,  p.  50. 
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cause  a  continued  growth  of  these  services  at  a  rate  even  faster  than 
the  GNP  growth  which  will  he  financed  primarily  from  tax  revenues. 
Whether  taxes  must  he  increased  or  reduced  will  depend  largely  on  what- 
happens  to  the  magnitude  of  defense  expenditures  in  relation  to  the  GNP. 

Private  Consumption 

The  third  component  of  GNP  is  private  consumption  expenditures. 
These  make  up  ahout  two-thirds  of  the  total  GUP.  It  includes  expendi- 
tures for  the  purchase  of  goods  and  services  hy  hoth  families  and  non- 
profit institutions  from  the  business  or  service  sector  of  the  economy  — 
mostly  retail  trade. 

The  amount  and  composition  of  private  consumption  expenditures 

are  expected  to  vary  in  the  future  in  accordance  with  changes  in  the 

and 
composition  of  the  population,  average  family  income/size,  commodity 

prices,  availability  of  consumer  credit,  amount  of  leisure  time,  and 

new  product  development.  Historically,  the  National  Planning  Association 

found  the  following: 

In  view  of  the  dynamics  of  the  consumer  market,  it  may  he  some- 
what surprising  to  find  that  these  dozen  expenditure  groups  tend 
to  change  in  a  fairly  constant  relation  to  one  another.  Part  of 
the  explanation  is  that  changes  in  consumer  expenditure  habits 
primarily  relate  to  specific  commodities  and  services  whose  ef- 
fects offset  each  other  within  the  movements  of  the  dozen  broader 
aggregates  with  which  we  are  working.  For  example,  while  we 
found  the  proportion  of  expenditure  devoted  to  manufacturing  com- 
modities to  be  fairly  stable,  we  also  found  that  this  did  not 
hold  separately  for  durable,  nondurable  and  processed  food  expen- 
ditures. We  would  expect  still  greater  variation  in  the  relation- 
ship between  such  specific  commodities  as  television  sets  and 
apparel.* 


*Ibid.,  p.  45 
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In  this  study,  private  consumption  has  not  been  treated  explicit- 
ly although  in  the  development  of  the  forecasts)  the  relationship  be- 
tween per  capita  income,  population  and  productivity  growth,  and  the 
growth  of  GNP  is  considered.  The  handling  of  Consumption  expenditures 
by  the  private  and  government  sectors  of  the  market,  as  well  as  invest- 
ment expenditures,  is  implicit  in  the  procedure.  The  subdivision  of 
the  productive  components  of  the  economy,  which  is  the  main  emphasis 
of  the  study,  is  sufficiently  gross  to  allow  this. 


THE  COMPONENTS  OF  NATIONAL  PRODUCTION 

The  explicit  consideration  of  demand  for  goods  and  services,  as 
noted  in  the  findings  of  the  NPA,  is  more  necessary  as  the  categories 
of  industrial  output  of  the  national  economy  are  more  finely  subdl-- 
vided.  Thus,  if  economic  forecasts  of  specific  commodities  were  pre- 
pared, their  relationship  to  indicators  of  demand  would  have  to  be 
clear.  However,  when  economic  output  is  subdivided  in  gross  terms,  as 
is  done  in  this  study,  the  minute  shifts  in  demand  and  the  substitu- 
tions of  goods  and  services  tend  to  offset  one  another.  When  gross 
aggregations  of  output  are  used,  the  relation  to  demand  may  be  more 
general. 

In  this  study,  demand  is  considered  explicitly  through  the  con- 
cept of  income  potential,  which  is  based  upon  the  spatial  distribution 
of  purchasing  power.  The  importance  of  the  spatial  aspect  of  the  econ- 
omy and  the  aggregations  used  in  the  analyses  and  forecasts  will  be 
discussed  below. 
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Economic  Activity  Sectors 

For  the  purpose  of  this  study,  the  output  of  the  economy  has  been 
subdivided  according  to  Colin  Clark's  conceptual  classification  of  all 
forms  of  economic  activity.  The  classification  is  "based  upon  the  idea 
that  all  forms  of  economic  activity  may  be  viewed  as  falling  into  one  of 
three  categories.  The  first  includes  all  activities  that  are  involved 
with  the  extraction  of  raw  materials  for  future  processing.  These  ac- 
tivities are  termed  Primary  Industry.  The  second  includes  those  activi- 
ties which  process  these  materials  into  intermediate  and  final  products. 
They  are  termed  Secondary  Industry.  The  third  category  is  the  remainder 
and  include  those  activities  which  provide  services  to  businesses,  gov- 
ernment, and  households.  They  are  termed  Tertiary  Industry. 

Primary  Industry 

Basic  to  the  entire  process  of  production  and  the  operation  of 
the  economy  is  the  extraction  from  the  land  those  raw  materials  re- 
quired to  produce  the  goods  required  by  the  rest  of  the  economy.  Agri- 
culture, Forestry,  and  Fisheries  naturally  fall  into  this  category  of 
Industry  and  are  the  only  industry  considered  in  this  group  for  the 
purposes  of  this  study.  While  Mining  also  could  be  considered  as  a 
Primary  Industry,  it  was  not  included  in  this  category  because  of  data 
problems.  Mining  industry  was  considered  as  a  Secondary  Industry* 

Secondary  Industry 

Besides  Mining,  whose  inclusion  here  may  be  argued,  the  category 
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of  Secondary  Industry  includes  Construction  and  Manufacturing.  Both 
of  these  are  activities  which  engage  in  the  processing  Of  the  raw 
materials  and  their  ultimate  conversion  into  products  that  are  used 
by  businesses  and  households.  Not  included  in  this  category  are  the 
industry  which  market  and  transport  the  intermediate  and  final  goods. 
These  are  considered  as  services  and  are  included  in  the  Tertiary 
Industry  category. 

Tertiary  Industry 

In  addition  to  Transportation  and  Wholesale  and  Retail  Trade, 
the  category  of  Tertiary  Industry  includes  Government,  Services,  Com- 
munications and  Public  Utilities,  Finance,  Insurance  and  Real  Estate, 
and  other  industry.  The  general  characteristics  which  unite  these 
industries  into  this  category  are  that  they  are  not  concerned  with 
production  in  the  sense  that  they  produce  a  product*  Rather,  these 
industries  are  concerned  with  the  rendering  of  services,  whether  to 
business,  government,  or  households,  in  the  form  of  marketing,  com- 
munication, transportation,  or  governmental  services. 

The  Spatial  Arrangement  of  Activity  Sectors 

It  has  been  demonstrated  that  the  growth  or  decline  of  pro- 
duction in  any  particular  area  or  region  of  the  country  is  not  inde- 
pendent of  the  direction  and  the  rate  of  change  &£— fcfe&-change-  of  the 
production  in  other  regions  of  the  country. 
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The  excellent  study  by  E.  L.  Ullman  of  the  geographic  patterns 
of  commodity  flows  illustrate  well  the  economic  interdependence  of 
the  regions  of  the  rtationjiand-^fche-degree-of-tkis  economic— inter-depend- 
eaee^)  Ullman' s  study  of  the  destinations  of  all  types  of  products 
shipped  from  the  state  of  Washington  indicates  that  Washington  has 
trade  relations  with  many  states  and  that  its  market  is  national  in 
character.  By  contrast,  his  study  indicates  that  the  spatial  extent 
of  the  market  for  goods  produced  in  Connecticut  is  much  more  limited. 

There  is  no  way  of  explaining  this  contrast  inasmuch  as  the 
data  is  aggregated  into  "all  commodities."  However,  if  the  data  were 
plotted  by  commodity,  the  reasons  for  this  variation  may  be  identified. 
Ullman" s  charts  for  shipments  of  products  of  mines  and  shipments  of 
manufactured  products  originating  in  Iowa  illustrate  the  difference 
in  the  transport  characteristics  of  specific  commodities.  In  a  com- 
mentary on  this,  Isard  notes: 

The  shipments  of  products  of  mines  terminate  for  the  most 
part  within  the  state,  and  fall  off  very  rapidly  with  distance. 
This  is  a  characteristic  of  mine  product  shipments  of  all 
states  and  is  a  reflection  on  the  high  weight,  low  value,  per 
ton,  and  the  ubiquitous  nature  of  many  products  of  mines.  In 
contrast,  the  flows  of  manufactured  goods  from  Iowa,  fall  off 
less  sharply  with  distance.  Were  the  data  in  dollar  value, 
the  contrast  would  persist .+ 


* 

E.  L.  Ullman,  et  al.,  Maps  of  State-to:»fifcite  Rail  Freight  Movement, 

for  13  states  of  the  United  States  in  1948,  Mimeographed,  1951,  as 
cited  in  Isard  and  Freutel,  Op.  Cit.,  pp.  440-445. 

+Isard  and  Freutel,  Op.  Cit.,  p.  466. 
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Ullman's  data  indicates  also  that  there  are  differences  among 
regions  in  the  flow  characteristics  of  the  same  commodity.  In  com- 
menting on  Ul  Iman* s  data  for  shipments  of  agricultural  products  from 
Texas  and  California,  Isard  notes: 

Texas  represents  the  typical  pattern  of  agricultural  commodity 
flows.  These  flows  are  usually  concentrated  within  short  dis- 
tances; relatively  few  cover  long  distances.  In  contrast, 
are  the  much  larger  national  flows  of  California  agricultural 
products.  They  are  a  reflection  of  California's  unique  re- 
sources for  fruit  and  vegetable  production.  The  nature  of 
Washington's  "all  commodity"  flows  can  likewise  "be  understood 
only  in  the  light  of  its  particular  resource  structure,  its 
distance  relations  with  other  regions  and  their  particular  re- 
source structure. 

Thus,  the  interdependence  of  regional  economies  is  quite  clear ,• 

asd (that) the  nature  of  this  interdependence  is  related  to  the  resource 

structures,  the  distance  between  the  regions  and  the  rate  of  growth  of 

production*  The  implications  of  this  observation  on  the  method  used 

in  this  study  will  now  be  discussed* 


A  SPACE  ECONOMY 

The  methodology  employed  in  this  study  was  selected  because  it 
permitted  the  evaluation  of  the  local  economy  in  space  relative  to  the 
economies  outfiide  p£  the  Boston  Metropolitan  area.  At  the  same  time, 
it  permitted  the  consideration  of  the  unique  resources  of  the  metro- 
politan area.  Having  indicated  above,  the  desirability  of  evaluating 
these  relationships,  at  this  juncture  they  will  be  discussed  in  terms 
of  how  they  were  handled  in  carrying  out  the  study. 

*Ibid.,  p.  447. 
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Resources,  Production  and  Markets 

The  web  of  interdependencies  which  are  to  be  evaluated  and  con- 
sidered in  the  process  of  preparing  the  economic  forecasts  results  from 
the  uneven  distribution  of  units  of  production,  resources  and  markets 
throughout  the  nation.  The  discussion  of  the  structural  variations 
that  occur  in  the  economy  of  the  different  portions  of  the  nation  in  a 
general  way  is  presented  prior  to  the  description  of  the  operational 
elements  of  the  study. 

Structural  Variations 

Structural  variations,  the  imbalance  in  the  distribution  of 
economic  factors,  are  the  reasons  underlying  the  establishment  of  an 
interregional  economic  web.  Among  the  important  specific  imbalances 
are  the  type  and  extent  of  regional  specialization,  the  imbalance  in 
the  type  and  amount  of  regional  resources,  the  differential  regional 
locational  advantages  in  terms  of  markets,  transportation  facilities 
rates, and  the  differential  patterns  of  growth  not  only  in  economic 
terms  but  in  terms  of  social  factors  as  well. 

If  the  social,  economic,  physical,  and  resource  composition  of 
each  region  were  identical,  there  would  probably  be  a  minimum  of  trade 
between  regions.  By  and  large,  each  region  would  tend  to  be  self  suf- 
ficient. Because  production  would  be  ubiquitous  there  would  be  only 
a  small  probability  of  finding  markets  in  other  regions  for  goods  pro- 
duced in  any  particular  region.  As  a  result,  each  regional  economy 
would  attain  approximately  the  same  level  of  specialization,  with  vari- 
ations related  to  the  size  of  the  local  market. 
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In  reality,  however,  this  is  not  the  case.  Due  to  imbalances 
in  locational  advantage,  accessibility,  resources,  etc.,  it  is  desir- 
able for  regions  to  specialize  often  to  a  high  degree.  Detroit  is  the 
main  center  for  the  production  of  automobiles  because  of  its  relation 
to  resources  and  markets  and  the  patterns  of  transportation  facilities. 
California,  because  of  its  climate  and  quality  of  soil,  supplies  a 
national  market  for  some  agricultural  products  and  derivative  products, 
such  as  wine.  These  are  but  some  illustrations  of  the  way  in  which 
specialization  and  its  advantages  creates  a.  .dependence  of  the  local 
economy  upon  the  remainder  of  the  nation.  The  greater  the  extent  and 
the  higher  the  level  of  specialization,  the  greater  is  the  dependence 
of  a  regional  economy  upon  the  economy  of  the  remainder  of  the  nation. 

The  .  equal  distribution. of  resources  and  markets  and  the  sub- 
sequent imbalance  of  specialization  as  well  as  intended  and  unintended 
discrimination  with  regard  to  transportation  rates  and  facilities 
creates  a  marginal  potential  for  growth  at  the  expense  of  other  areas 
without  this  advantage. 

The  differential  patterns  of  growth  and  decline  resulting  from 
social  and  economic  forces,  a  continually  shifting  of  dominance  and 
the  destruction  of  equilibrium,  stimulates  new  interdependencies  and 
reduces  the  importance  of  old  ones.  Differential  patterns  of  growth 
in  income  and  in  population  ultimately  result  in  the  shifting  of  mark- 
ets, the  degree  of  specialization  and  the  alteration  in  the  relative 
locational  advantages. 

Not  only  is  there  a  web  of  interdependencies  bet\reen  regional 
economies  that  must  be  evaluated  and  identified  but  this  web;  is  con- 
stantly shifting  and  changing.  Thus,  in  the  preparation  of  economic 
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analyses  and  forecasfe  for  the  Boston  area,  it  is  important  to  consider 
the  spatial  aspects  of  economic  interaction  and  to  measure  the  impact 
of  shifts  of  markets  and  resources. 

tlrbanism 

The  web  of  interdependences  between  economic  units  of  a  whole 
logically  becomes  more  complex  as  the  whole  is  subdivided  into  a  larger 
number  of  units.  The  greatest  complexity  of  interregional  interdepend- 
ences exist  between  relatively  small  urban  complexes,  such  as  the 
Boston  Metropolitan  area  and  the  rest  of  the  nation,  "ffi^r-  more  complex 
is  the  interdependence  between  the  City  of  Boston  and  the  rest  of  the 
metropolitan  area  and  the  rest  of  the  nation. 

The  complexity  of  the  economic  interdependences  arises  from  the 
phenomenon  of  the  urban  complex  as  a  production  center.  The  amount  of 
goods  produced  there  is  greater  than  the  amount  that  can  be  consumed  by 
the  local  population  and  businesses.  Thus,  urban  centers  depend  upon 
external  markets  for  their  excess  production.  They  depend  also  upon 
external  sources  for  some  of  the  goods  required  for  local  production  and 
private  comsumption  because  of  regional  differentials  in  resources  and 
specialization. 

Urban  complexes  differ  greatly  from  regions  of  larger  size  in 
their  economic  character.  On  one  hand,  urban  centers  tend  to  have  little 
Primary  Industry  as  compared  with  larger  regions  which  include  urban 
complexes  along  with  the  great  spaces  between  them.  On  the  other  hand, 
urban  complexes  tjjph  tend  to  have  a  higher  proportion  of  their  total 
output  produced  by  Tertiary  Industry.  This  in  part  explains  why  urban 
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REGIONAL  DEFINITIONS  USED  IN  THE  STUDY 
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Code   Region 
A    Atlantic 


Southeast 


Lakes 


Gulf 


State 

Connecticut 
Delaware 
Maryland 
New  York 
New  Jersey 
Pennsylvania 
Virginia 
West  Virginia 

Alabama 
Florida 
Georgia 
Kentucky 
Mississippi 
North  Carolina 
South  Carolina 
Tennessee 

Illinois 

Indiana 

Iowa 

Michigan 

Minnesota 

Missouri 

Ohio 

Wisconsin 

Arkansas 
Louisiana 
Oklahoma 
Texas 


Code  Region 


Central 


H 


State 

Arizona 

Colorado 

Idaho 

Kansas 

Montana 

Nebraska 

New  Mexico 

North  Dakota 

South  Dakota 

Utah 

Wyoming 

California 

Nevada 
Oregon 

Washington 

Massachusetts 
except  BSMA 
Maine 

New  Hampshire 
Rhode  Island 
Vermont 


Boston  Metropolitan  Area 
minus  the  City  of  Boston 


Far  West 


Northeast 


I    The  City  of  Boston 
J    United  States 
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complexes  depend  upon  a  hinterlaad  for  food  while  the  hinterland  depends 
upon  the  urban  areas  for  services.  For  the  purposes  of  evaluating  these 
and  other  inter dependencies  on  an  operational  level,  the  nation  must  be 
subidvided  Into  geographical  areas. 


The  Region  as  an  Economic  Unit 

The  preparation  of  economic  forecasts  and  the  carrying  out  of 
economic  analyses  presupposes  a  delineation  of  geographical  areas  to 
which  the  findings  relate.  The  concept  of  a  region  and  the  subsequent 
delineation  of  regions  relate  directly  to  the  purposes  for  which  the 
delineations  are  made;  in  this  case,  for  the  development  of  economic 
analyses  and  forecasts  for  the  Boston  Metropolitan  area. 

Concept  of  the  Region 

Anwanalytic  description  of  economic  reality  distinguishes  com- 
ponents by  location  as  well  as  activity  sectors.  Just  as  the  term 
"activity  sector"  is  used  to  sum  components  sharing  similar  character- 
istics, the  term  "region"  is  used  to  sum  components  contiguous  in  space. 
The  purpose  of  delineating  regions  is  for  the  convenient  collection  and 
organization  of  information  required  for  the  study  and  to  permit  the 
evaluation  of  the  economy  in  space. 

A  region  may  be  viewed  as  a  hierarchy  of  subdivisions  ranging 
from  one  or  more  "core  areas"  to  marginal  areas  beyond.  For  this  study, 
regional  delineations  are  based  upon  the  existance  or  grouping  of  major 
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urban  concentrations  and  the  areas  they  dominate.  The  delineation  of 
the  regions  of  the  continental  United  States  "based  upon  this  conception 
of  a  region  is  shown  in  Figure  XII, and  Table  IV. 

It  is  recognized  that  National  regions  are  impermanent  and  fluid, 
with  respect  to  time  due  to  the  operation  of  social  and  economic  forces. 
However,  in  carrying  out  this  study,  the  regional  delineations  were  as-      '  ^> 

'i 

I 

however,  there  is  a  shifting  of  dominance  of  the  way  in  which  the  spatial  "   W-'  v 
economy  functions  with  regard  to  urban  agglomerations,  it  is  likely  that 
the  regional  delineations  would  be  affected. 


sumed  to  be  as  appropriate  in  the  future  as  they  are  in  1960.  If  the 

changes  in  the  region  are  confined  to  the  internal  arrangement  of  region-  -\ 

al  elements,  the  overall  patterns  of  regions  need  not  be  altered.  If,   j^J-  nfy 
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Section  B:  THE  MODEL  OF  THE  ECONOMY 

The  material  presented  above  will  form  a  background  for  the 
following  development  of  the  methodology  employed  in  the  study.  The 
method  is  essentially  a  mathematical  model  which  relates  important"  ... 
social  and  economic  variables.  Mathematical  relationships  are  employed 
to  relate  the  intra  and  the  interregional  aspects  of  regional  economies 
for  the  purpose  of  understanding  better  how  the  economy  functions  and 
for  developing  economic  forecasts  for  the  Boston  Area. 

In  the  following  discussion  the  variables  will  be  considered 
separately  and  then  assembled  into  the  comprehensive  model  that  was 
actually  used. 


OPERATIONAL  ELEMENTS 

The  operational  elements  of  the  model  may  be  grouped  conveniently 
for  discussion  into  those  which  affect  growth,  due  to  changes  internal 
to  the  region,  and  those  which  are  external.  The  model  itself  does  not 
provide  for  any  but  the  most  simple  type  of  interrelation  between  vari- 
ables. It  does  not  make  each  variable  dependent  upon  a  number  of  other 
variables.  These  other,  and  sometimes  very  important  relationships, 
between  variables  were  considered  apart  from  the  operation  of  the  model. 
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69. 
intraregional  Factors  Affefcting  Growth 

The  mathematical  model  considers  three  variables  as  contributing 
to  intraregional  growth.  They  are:  the  population  and  the  change  in 
population,  the  labor  force  and  the  changes  and  internal  shifts  in  the 
labor  force,  and  the  productivity  and  the  change  in  the  productivity  of 
labor . 

Population  is  the  basic  ingredient  in  the  model.  Labor  force  is 
determined  through  the  use  of  rates  of  participation  of  the  population 
in  the  labor  force.  Net  production  of  a  region  is  determined  by  multi- 
plying labor  force  times  net  labor  productivity. 

Three  rates  of  change  are  used  to  relate  points  in  time.  The 
first  is  the  rate  of  change  of  population.  The  second  is  the  rate  of 
change  of  net  worker  productivity.  And  the  third,  is  the  rate  of  change 
in  the  participation  of  the  population  in  the  labor  force.  The  model 
expresses  intraregional  growth  of  net  production  as  the  change  in  labor 
force  and  net  worker  productivity. 

Population 

Population  is  the  basic  ingredient  in  the  model.  It  is  basic 
because  it  is  a  significant  determining  factor,  although  there  are  others, 
in  the  size  of  the  labor  force.  The  rate  of  change  in  the  population  is 
a  basic  ingredient  in  the  model  not  only  because  it  affects  the  change 
in  the  labor  force  but  it  influences  the  rate  of  change  in  worker  pro- 
ductivity. 

The  interrelation  between  population  growth,  and  related  labor 
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force  growth,  and  the  rate  of  change  in  net  worker  productivity  may 
best  be  illustrated  in  terms  of  the  concept  of  the  production  function 
which  embodies  the  idea  that  many  combinations  of  labor  and  capital  may 
be  used  to  achieve  a  specific  volume  of  production.  At  any  point  in 
time,  there  is  an  optimum  mix  of  the  labor  and  capital  used  in  produc- 
tion. This  mix  depends  upon  the  price  of  labor  and  the  price  of  capital. 
Thus,  if  there  is  a  labor  shortage  or  a  slow  growth  in  labor  force,  the 
price  of  labor  will  tend  to  be  higher  than  if  labor  is  in  surplus  or  is 
expanding  rapidly.  When  there  is  a  relative  labor  shortage  and  the  price   »»  '  (jr~ 
of  labor  tends  to  be  high,  there  will  be  a  tendency  on  the  part  of  the    ^P  jp 
producers  to  substitute  capital  for  labor,  thereby  attempting  to  increase  .  ^  ak 
labor  productivity.  Thus,  slow  growth  in  labor  force  might  be  asso-     «vW  s»  '  ^ 
ciated  with  relatively  high  growth  in  worker  productivity  and,  conversely,  %<y* 
fast  growth  in  labor  force  might  be  associated  with  slow  growth  in  work- 
er productivity. 

Population  growth  at  high  rates  might  also  indicate  that  an  in^ 
creasing  share  of  total  production  would  be  used  to  sustain  the  consump- 
tion demands  of  the  enlarging  population.  As  a  result,  the  residual 
capital  available  for  increasing  productivity  would  tend  to  be  relatively 
small.  Thus,  population  growth  tends  to  be  inversely  related  to  the       "^J 
growth  in  net  worker  productivity.  k\fO   < 

Any  change  in  population  may  be  explained  in  terms  of  the  pattern 
of  births,  deaths,  and  migrations.  By  and  large  the  pattern  of  births 
is  related  closely  to  economic  conditions.  In  times  of  full  employment 
and  rapid  income  growth,  the  birth  rates  tend  to  be  higher  than  in  times 
of  substantial  unemployment  and  slow  income  growth.  In  short  run  econ- 
omic analysis  and  forecasting,  the  pattern  of  births  does  not  affect 
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directly  the  size  of  the  labor  force  although  it  may  affect  the  partici- 
pation of  secondary  workers  in  the  labor  force.  The  pattern  of  births 
does  not  have  a  direct  impact  on  the  size  of  the  labor  force  until  the 
new  babies  are  old  enough  to  enter  the  labor  force.  Thus,  in  long  run 
forecasts,  specific  consideration  of  the  pattern  of  births  might  be  jus- 
tified as  well  as  the  consideration  of  the  pattern  of  births  as  affected 
by  economic  conditions. 

The  patterns  of  deaths  tend  to  exhibit  some  stability  especially 
when vS&SBd in  terms  of  a  population  of  a  particular  age  and  sex.  However, 
the  pattern  of  total  deaths  among  a  regional  population  would  vary  ac- 
cording to  the  age  and  race  composition.  While  composition  does  not 
change  drastically  in  the  short  run,  a  long  run  forecast  might  be  justi- 
fied in  considering  the  impact  of  changes  in  composition  on  the  pattern 
of  deaths  (and  births,  too),  on  the  growth  of  total  population  and  on 
the  size  of  the  labor  force. 

Migrations  rather  than  natural  increase  affects  the  growth  of 
population  most.  The  pattern  of  interregional  migrations  is  known  to 
be  related  to  economic  opportunities;  that  is,  migration  occurs  in 
the  direction  of  greatest  economic  opportunities.  The  constant  shifting 
of  social  and  economic  patterns  tends  to  disrupt  the  equilibrium  in 
their  spatial  arrangement.  Migrations  ojp  people  (and  businesses  too) 
occur  in  the  process  of  bringing  the  spatial  pattern  back  into  equili- 
briumr-  ,  cWVfcUka  AcV  &£  l*"  sWi^- 

The  mathematical  model  used  in  this  study,  projects  population 
in  a  gross  fashion  without  considering  specifically  the  patterns  of 
births,  deaths,  and  migrations,  as  they  relate  to  economic  opportunities 
and  conditions.  However,  the  model  could  be  modified  in  subsequent 
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applications  to  do  this,  if  even  in  a  gross  fashion  by  relating  popula- 
tion growth  to  the  potential  for  regional  income  growth. 


Labor  Force 

The  rate  at  which  the  population  of  a  region  participates  in  the 
labor  force  is  a  function  of  the  age  and  sex  composition  of  the  popula- 
tion as  well  as  the  economic  opportunities  of  the  region.  The  age  and 
sex  composition  of  the  population  influences  the  participation  because 
it  influences  the  number  of  persons  of  working  age  relative  to  the  total 
population.  A  population  with  a  high  percentage  of  older  persons  or 
young  children  probably  would  have  a  low  participation  rate  while  a  popu- 
lation with  the  bulk  concentrated  in  the  middle  age  group  would  have  a 
higher  rate  of  participation.  While  the  model  used  here  does  not  con- 
sider the  impact  of  changes  in  composition  on  the  participation  rate, 
composition  was  considered  in  the  use  of  the  model  in  preparing  the  econ-  ^_  |^cu>  o 
omic  forecasts. 

The  rate  of  participation  of  any  population  is  limited  by  its 
composition  but  it  is  also  affected  by  its  rate  of  growth.  When  rates  of 
increase  are  high  because  of  high  birth  rates,  the  participation  rate 
might  be  expected  to  decline  somewhat  because  of  the  larger  number  of  . 

persons  too  young  to  enter  the  labor  force.  High  rates  of  growth  in  popu-  "7  v€^  jl 

(^ 
lation  often  are  associated  with  low  rates  of  participation.  •> J 


For  a  discussion  of  the  use  of  income  potential  models  for  making 
population  projections  see:  G.A.P.  Carrothers,  "Population  Projections 
by  Means  of  Income  Potential  Models",  Papers  and  Proceedings  of  the 
Regional  Science  Association,  v. 4,  Philadelphia,  RSA,  1958. 
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The  participation  of  the  population  in  the  labor  force  is  af- 
fected also  by  income  levels.  Periods  of  prosperity  have  been  asso- 
ciated with  high  rates  of  participation  while  periods  of  slow  economic 
growth  have  been  associated  with  low  rates.  It  is  hypothesized  that 
as  income  opportunities  increase,  more  persons  are  attracted  into  the 
labor  force.  This  is  particularly  true  for  secondary  workers  and  women, 
At  the  same  time,  one  might  expect  that  as  income  grows,  increase  in 
income  would  be  taken  as  increased  leisure,  at  least  in  part.  This 
counterbalancing  force  tends  to  explain  the  long  run  historical  decline 
in  the  work  week. 

In  much  the  same  way  as  data  is  converted  into  constant  dollar, 
to  account  for  .changes  in  the  value  of  the  dollar,  it  is  necessary  to 
adjust  labor  force  information  for  changes  in  the  number  of  hours  in 
the  work  week.  An  index  denoting  the  relative  change  in  the  work  week 
could  be  used  to  adjust  the  labor  force  data.  In  this  study,  however, 
this  was  not  done.  Rather,  changes  in  work  week  were  accounted  for  in 
the  productivity  of  labor.  This  approach  was  used  for  the  sake  of  con- 
venience . 

Net  Worker  Productivity 

The  basic  definition  of  net  worker  productivity  is  the  value  of 
the  total  production  minus  the  value  of  the  assets  consumed  in  the  pro- 
cess of  production  divided  by  the  average  annual  equivalent  full  time 
labor  force,  Gross  worker  productivity  would  be  determined  if  the  value 
of  consumed  assets  were  not  deducted.  Net  worker  productivity  is  the 
net  amount  of  value  generated  by  a  worker  working  full  time  for  one  year 

A/ef 

after  the  value  generated  by  land  and  capital  are  attributed  to  him.     « 
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Within  productivity  are  considered  a  number  of  important  factors 
which  may  vary  from  region  to  region.  The  composition  of  the  industry 
of  the  region  and  the  differential  productivity  generally  associated 
with  the  specialization  of  the  region,  which  tend  to  make  total  produc- 
tivity vary  among  regions,  are  considered  implicitly. 

The  characteristics  of  the  labor  force  which  may  cause  productiv- 
ity differences  among  regions,  such  as  overall  difference  in  skills > 
education,  age  of  labor  force,  organization  of  labor, etc* .also  are  tot  con- 
sidered specifically  but  are  implicit  in  the  derived  productivity  data. 


Interregional  Factors  Affecting  Growth 

The  model  identifies  three  basic  factors  influencing  regional 
growth  which  are  ccasifeced  in  the  evaluation  of  extraregional  forces. 
OThe  first  of  these  is  the  location  of  the  region  with  relation  to  the 
other  regions  of  the  nation.  The  measure  of  the  relative  locational 
advantage  of  a  region  may  be  considered  as  the  distance  to  other  re- 
gions expressed  in  terms  of  the  cost  of  overcoming  this  distance.  This 
is  assumed  to  measure  the  degree  to  which  space  impedes  regional  inter- 
action.^ The  second  factor  is  the  purchasing  power  of  the  regions  which 
may  be  expressed  as  the  total  personal  income.  In  effect,  this  supple- 
ments the  distance  factor  in  that  it  considers  the  relative  importance 
of  the  regions  in  terms  of  their  demand  for  goods  and  services.  The 
relationship  established  in  the  model  may  be  described  as  an  evaluation 
of  the  likelihood  of  reduced  regional  economic  interaction  as  the 
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distance  between  regions  increases  and  the  likelihood  of  increased  re- 


gional  economic  interaction  as  total  personal  income  in  the  outlying   J®1^  #,  ov 

-»-   Jl l 
regions  increases.  *5r  \q->   ' 

^— ' ~^>  ^ 

The  final  factor^to  be  considered (that  influences  regional  inter- 
action) is  the  unique  resources,  composition,  etc.  of  the  region.  Region- 
al resource  characteristics  tend  to  alter  the  way  in  which  space  impedes 
interaction  with  other  regions.  The  work  of  Ullman  cited  above  illus- 
trates clearly  the  differential  affect  that  distance  has  on  the  economic 
interaction  of  the  states  studied  and  their  hinterland.  The  California 
and  Iowa  comparison  of  the  destinations  of  shipments  of  agricultural 
goods  illustrates  this  beautifully. 

Locational  Factors 

The  task  of  determining  the  locational  position  of  the  regions 
of  the  nation  vis  a  vis  each  other,  involves  t)p  measuring  the  economic 
distance  between  them.  Distance  per  se,  either  air  line,  highway,  or 
rail,  are  not  representative  of  the  economic  friction  of  space.  It  is 
generally  the  case  that  the  cost  of  shipping  is  not  directly  proportional 
to  distance.  Rather,  the  unit  distance  cost  of  shipping  falls  off  as 
total  distance  increases. 

The  economic  distance  between  regions  may  be  considered  as  the 
cost  of  shipping  a  unit  cargo  via  an  appropriate  mode  of  transportation. 
Such  a  definition  of  economic  distance  takes  into  account  the  distance 
factor  as  well  as  the  related  transportation  rate.  Ad  to  |ghat  is  the 
appropriate  mode  depends  upon  the  nature  of  the  analysis  and  the  substance 
of  the  activity  sector  under  consideration.  In  some  cases,  railroad 
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transportation  is  appropriate.  In  other  cases,  trucking,  airline,  or 
communications  are  appropriate.  Other  problems  arise  e  ?en  within  a 
particular  mode.  Most  obvious  of  these  is  the  selection  of  the  class 
of  service.  Thus,  for  example,  the  cost  of  shipping  iron  ore  by  rail 
would  not  be  the  same  as  the  cost  of  shipping  home  appliances  even 
when  car-load  lots  are  considered. 

For  this  study,  the  cost  of  shipping  a  unit  class  100  cargo  by 
railroad  between  regions  was  used  as  the  measure  of  economic  distance. 
This  measure  was  used  because  data  for  measures  by  other  modes  cf  trans- 
portation could  not  be  obtained  easily  for  the  entire  nation.  From 
preliminary  investigations >  it  appeared  that  the  error  incorporated  in  /KMrziL&^-. 
the  study  because  of  the  across-the-board  use  of  this  measure  would  not 
be  so  great  as  to  warrant  being  more  refined. 

Another  problem  that  emerges  in  determining  the  economic  distance 
between  regions,  is  the  selection  of  the  points  between  which  the 
measurements  are  taken.  This  is  particularly  a  problem  when  the  region 
is  large  and  has  a  number  of  significant  urban  areas  within  it.  Measure- 
ments must  be  taken  from  some  urban  area  because  transportation  charges 
are  available  on  this  basis  only.  For  the  purposes  of  this  study,  the 
measurements  were  taken  from  the  urban  center  which  was  closest  to  the 
centroid  of  the  population  distribution  of  the  region. 

The  cost  of  transporting  a  unit  cargo  between  regions  is  used  as 
the  measure  of  the  friction'  of  space  and "as  the  measure  of  potential 
for  the  interaction  between  regions.  The  amount  of  regional  income 
will  affect  interaction  since  as  income  increases  in  one  region, the  de- 
mand in.  that "region  for  goods  and  services  that,  are  produced'by  another  ■       ' 
region  is  likely  to  increase.  J 
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Thus,  the  evaluation  of  the  locational  position  of  a  region  in 
an  economic  sense  relative  to  potential  markets  for  their  production, 
may  be  viewed  as  two  counterM&i-ling  forces.  On  one  hand,  interaction 
tends  to  decrease  as  economic  distance  increases,  while  on  the  other, 
interaction  tends  to  increase  as  income  increases.  Interaction  is  di- 
rectly proportional  to  income  and  inversely  proportional  to  economic 
distance* 

Resource  Factors 

i 

As  may  "be  inferred  from  Ullman's  work,  income  and  distance  are 
not  the  only  factors  which  enter  into  an  evaluation  of  economic  inter- 
action. The  unique  characteristics  of  the  regions  also  must  he  con- 
sidered in  evaluating  the  relative  amount  of  interaction.  The  social 
and  economic  organization  of  the  region,  the  skills  and  abilities  of 
the  labor  force,  the  fertility  and  characteristics  of  the  land,  the 
climate,  the  unique  physical,  mineral  and  institutional  resources,  the 
composition  of  the  production  of  the  region,  all  will  influence,  direct- 
ly or  indirectly,  economic  interaction  with  other  regions  quite  apart 
from  the  economic  distances  between  them. 

A  factor  for  each  region  reflecting  the  regional  differences  is 
incorporated  in  the  model  as  delineated  by  Isard,  to  modify  the  measure 
of  interaction  reflected  only  by  income  and  economic  distance.  The 
factor  may  be  derived  statistically  for  each  region  and  projected  for 
use  in  the  preparation  of  forecasts. 
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THE  COMPREHENSIVE  MODEL 

The  "basic  model  may  be  described  as  consisting  of  three  parts. 
The  first  part,  the  dollar  value  of  gross  regional  production,  Gross 
Product,  stands  alone  on  one  side  of  a  mathematical  equality  and  is 
generated  by  the  sum  of  the  other  two  parts*  The  two  parts  on  the 
other  side  of  the  equal  sign  deal  with  the  inter  and  the  intra  region- 
al factors  affecting  gross  production.  The  sum  of  the  resultant  intra 
and  inter  regional  effects  equal  the  total  or  gross  production.  .Vf^Z- 

The  intraregional  portion  of  the  equation  is  basically  the  labor  --^^  j__  X  I 
force  times  the  net  productivity  of  labor.  This  product  equals  the 
net  production  of  the  region.  This  portion  of  the  model  contains  all 
of  the  elements  required  to  make  forecasts  of  net  production  from  any 
base  year  where  the  population,  net  worker  productivity,  and  the  parti- 
cipation rate  is  known.  Three  rates  of  change  are  employed  to  make  the 
forecast,  they  are:  the  rate  of  change  in  population,  the  rate  of 
change  in  worker  productivity,  and  the  rate  of  change  in  the  participa- 
tion of  the  population  in  the  labor  force.  The  operation  of  the  model 
is  as  follows.  Population  in  the  base  year  times  the  rate  of  change 
equals  the  population  at  some  future  date.  Participation  rate  in  the 
base  year  times  the  rate  of  change  equals  the  participation  at  some  sub- 
sequent date.  The  forecasted  population  times  the  future  participation 
rate  equals  the  future  labor  force.  The  productivity  in  the  base  year 
times  the  rate  of  change  equals  the  productivity  at  the  later  date  which 
when  multiplied  by  the  future  labor  force  yields  the  forecast  of  net 
production.  To  this  must  be  added  the  extra  production  of  the  region 
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stimulated  "by  the  economic  and  social  pattern  in  the  other  regions. 

In  a  given  spatial  arrangement  of  regions,  the  effect  on  a  par- 
ticular region  of  the  changes  in  social  and  economic  patterns  in  other 
regions  is  related  directly  to  change  in  their  income  dampened  by  their 
distance  away,  and  the  changes  in  the  resource  characteristics  of  the  ™mJ  dp  yc<J~ 
region  in  question  which  enable  it  to  compete  in  these  distant  markets* 
A  single  number  is  generated  from  the  distance,  income  and  resource 
factors  which  represent  the  rate  of  change  in  the  extra  production  from 
the  base  year  to  some  future  date.  The  extra  production,  at  some  future 
date  is  expressed  in  the  model  as  a  rate  of  change  times  the  extra 
production  in  the  base  year. 

These  are  the  basic  relationships  considered  in  the  model.  The 
model  may  be  used  for  analyses  and  forecasts  for  the  total  economy  and 
for  subdivisions  of  the  total  economy. 


The  Sectoral-Total  Relationship 

Quite  apart  from  the  relationships  incorporated  in  the  mathemati- 
cal model,  there  are  governing  conditions  which  influence  its  use.  These 
conditions  deal  with  the  summation  of  information  used  in  the  model  and 
the  information  generated  by  the  model  for  the  economic  activity  sectors 
and  the  regions  of  the  nation. 

Horizontal  Relationship 

Economic  analyses  and  forcasts  are  made  of  the  total  production 
for  the  nation  and  each  region.  Analyses  and  forecasts  are  made  also 
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of  the  Primary,  Secondary,  and  Tertiary  Industry  of  each  region  and  of 
the  nation.  The  first  governing  condition  is  that  the  sum  of  the  fore- 
casts for  the  three  activity  sectors  must  equal  the  forecast  of  the 
total  for  any  particular  geographical  area,  whether  it  is  a  region  or 
the  entire  nation* 

There  are  four  items  forecasted  in  the  model  that  must  meet  this 

condition.  They  are  labor  force,  net  production,  extra  production,  and  ^ 

gross  production.  Vbx '/ 


c47^ 


Vertical  Relationship 

Inasmuch  as  economic  analyses  and  forecasts  are  prepared  for 
regions  as  well  as  the  entire  nation;  the  second  condition  to  he  met  is 
that  the  sum  of  the  regional  forecasts  for  any  activity  or  the  total 
must  equal  the  forecasts  of  the  corresponding  grouplcg  for  the  nation; 
that  is,  the  sum  of  parts  must  equal  the  whole.  Five  items  forecasted 
in  the  model  must  meet  this  condition.  They  are  Population,  Labor 
Force,  Net  Production,  Extra  Production,  and  Gross  Production. 

Regional  National  Relationship 

The  national  forecasts  for  the  total  economy  and  each  of  three 
activity  sectors  may  be  regarded  as  the  basic  framework  within  which 
the  regional  forecasts  are  made.  The  forecast  of  the  total  economy  of 
each  region  acts  as  a  framework  within  which  the  activity  sectors  in 
that  region  are  made.  Thus,  each  forecast  for  the  nation  and  the  nine 
regions  must  be  in  balance,  that  is,  they  must  be  interrelated  so  that 
the  rates  of  change  produce  inputs  and  outputs  which  meet  these  govern- 
ing conditions. 
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Output 

The  features  of  the  method  of  preparing  regional  forecasts  of 
output,  Gross  Product,  has  a  distinct  advantage  over  other  methods. 
The  local  forecasts  are  "based  upon  national  forecasts  of  GWP.  Because 
of  the  large  size  and  heterogenity  of  the  "base,  national  forecasts  of 
Gross  Product  tend  to  be  more  reliable  than  forecasts  for  smaller  sub- 
divisions of  the  nation  and  much  more  reliable  than  forecasts  for  a 
single  city.  Thus,  by  using  national  forecasts  of  GNP  as  a  basic  frame- 
work for  local  and  regional  forecasts,  rather  than  mere  extrapolation 
of  local  trends  in  production,  the  often  arbitrary  means  of  preparing 
local  forecasts  is  replaced  by  a  more  responsible  technique  which,  hope- 
fully, will  yejfld  more  reliable  information. 

The  forecasts  of  local  output  are  based  also  on  regional  growth 
differentials  via  the  feature  of  the  method  which  relates  regional  econ- 
omies in  space. 

Input 

In  terms  of  the  summation  of  all  of  the  items  that  go  into  the 
generation  of  net  production,  there  is  the  operational  problem  of  choos- 
ing rates  for  making  the  forecasts  such  that  the  summation  conditions 
are  met.  The  rates  involved,  of  course,  are  the  rate  of  change  in  popu- 
lation and  productivity  and  the  rate  of  change  in  the  way  the  population 
participates  in  the  labor  force. 

The  process  of  achieving  a  balance  in  the  input  and  output  may 
be  conceived  as  a  circular  one.  The  circular  process  involves  the  making 
of  successive  adjustments  based  upon  past  performances  and  future  poten- 
tial, both  in  terms  of  the  output  information  and  the  rates  used  to 
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generate  the  output.  Through  a  series  of  adjustments,  the  amount  of 
mathematical  error  is  successively  reduced. 


Region  to  Region  Relationship 

One  final  matter  remains  to  be  explained  fully  about  the  compre- 
hensive model  before  discussing  how  the  economic  measurements  implied 
in  the  model  were  made.  This  matter  relates  to  the  operation  of  the 
income  potential  portion  of  the  model  that  generates  the  extra  produc- 
tion based  upon  extraregional  growth  in  demand,  which,  when  added  to 
Ijet  production  equals  Gross  Production. 

In  the  context  of  regional  analysis  a  web  of  interdependences 
between  regions  is  recognized.  No  region  is  entirely  self  sufficient; 
each  region  depends  upon  other  regions  for  some  of  the  goods  and  ser- 
vices it  requires  and  produces  for  the  requirements  of  other  regions. 
Thus,  changes  in  economic  factors  in  the  regions  of  the  nation  affect 
the  Boston  region. 

The  basic  premise  of  the  methodology  is  that  the  affect  on  Boston 
of  variations  of  economic  factors  in  other  regions  is  a  function  of  the 
magnitude  of  the  variation  in -income  and_tbe  economic  distance  ^to  the 
other  regions  of  the-4aticaa»  The  potential  for  local  eco(nojQicJ  inter- 
action with  other  regions  at  any  point  in  time  is  a  number  which  is  de- 
termined by  summing  the  income  of  each  region  divided  by  the  economic 
distance  between  it  and  the  Boston  area.  The  rate  of  change  of  this 
numerical  index  of  the  potential  for  interaction  between  any  two  years 
is  considered  as  the  rate  of  growth  of  the  extra  production  in  the  Boston 
area* 
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MEASURING  ECONOMIC  GEOGRAPHY  FACTORS 

Remaining  to  be  treated  are  the  techniques  of  measuring  economic 
factors  and  their  use  in  the  model  of  the  national  economy.  Among  these 
are  the  basic  concept  of  measuring  production  and  income  and  the  measur- 
ing stick  employed  as  well  as  the  techniques  for  evaluating  change. 
Following  a  discussion  of  these  factors  is  a  section  dealing  with  the 
use  of  the  model  in  making  analyses  and  forecasts  and  the  development  of 
the  inputs  from  an  operational  viewpoint. 

The  Basic  Concept 

The  basic  concept  for  measuring  the  economy  stems  from  the  defi- 
nition of  such  ideas  as  the  Gross  National  Product  and  the  National  In- 
come. These  definitions  for  measuring  the  economy  were  developed  during 
the  1930' s  for  the  purpose  of  determining  the  status  of  the  economy  as 
a  basis  for  making  policies  and  determining  how  effective  past  policies 
have  been  in  coping  with  the  economic  crisis  of  that  era. 

Paul  Samuelson  gives  an  excellent  description  of  the  concept  of 
National  Product  and  the  related  concept  of  Gross  National  Product. 
National  Product  is  defined  as  the  money  value  of  the  annual  flow  of 
goods  and  services*  Figure  (XIII)  defines  National  Product  by  illustrating 
the  two  methods  that  may  be  employed  to  measure  it. 


P.  Samuelson,  Economics,  An  Introductory  Analysis,  Fourth  Edition, 
New  York,  McGraw  Hill,  1958",  Ch.  10. 
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Figure  XIII 

NET  PRODUCT  IS'  MEASURED-  AS-  A  FLOW  OF 
OUTPUT  OR  AS-  EQUAL  FLOW  OF  COSTS  .* 


Consumption  Purchases 


Goods  and  Services 


V 


PUBLIC 


BUSINESS 


^     Productive  Services  ■ "vV 

■i  Wages,  Interest,  Profit,  Etc.  v m 


The  first  method  is  illustrated  by  the  upper  loop.  This  method 
measures  the  dollar  value  of  the  flow  of  goods  and  services  (apples, 
oranges,  haircuts,  etc.)  from  the  producer  to  the  consumer  in  terms  of 
their  value  as  reflected  in  prices  paid  "by  the  consumer.  Using  this 
method,  National  Product  is  the  sum  of  the  annual  flow  of:  the  number 
of  oranges  times  the  price  of  an  orange,  the  number  of  haircuts  times 
the  price  of  a  haircut,  etc. 

The  second  method  of  measuring  National  Product  is  illustrated 
by  the  flow  through  the  lower  loop.  This  method  measures  the  dollar 
value  of  production  services  in  the  form  of  labor,  capital,  etc.  as 


Ibid.,  p.  182. 
610201 


85. 

reflected  in  the  prices  paid  for  these  services,  i.e.,  wages,  salaries, 
interest,  rents,  profit,  etc.  By  definition,  the  National  Product  com- 
puted by  each  method  are  equal. 

In  this  illustration,  it  is  assumed  that  everything  that  is  pro- 
duced is  consumed,  that  everything  earned  is  spent.  In  reality,  however, 
this  is  never  achieved  exactly  since  some  income  earned  during  the  year 
is  not  spent  hut  rather  saved  for  future  expenditures  and  seme  goods 
purchased  are  not  consumed  entirely  during  the  year.  At  times,  seme  in- 
come not  earned  during  the  year  is  spent  and  some  goods  not  purchased 
during  the  year  are  consumed. 

This  difference  between  consumption  and  income  is  defined  as  the 
net  capital  formation  or  net  investment  and  includes  the  stock  of  build- 
ings, equipment,  goods  produced  but  not  sold  (inventories)  etc. 

When  capital  consumption  is  exactly  equal  to  the  production  of 
capital  goods  during  the  course  of  a  year,  then  there  is  no  change  in 
the  capital  stock.  However,  if  capital  consumption  exceeds  the  produc- 
tion of  capital  goods,  then  the  stock  of  capital  goods  at  the  end  of  the 
year  will  be  lower  than  at  the  beginning  by  an  amount  equal  to  the  excess. 
Similarly,  if  production  of  capital  goods  exceeds  consumption  then  the 
stock  will  be  higher  at  the  end  of  the  year. 

By  definition,  Net  National  Product  is  the  total  value  of  goods 
and  services  produced  minus  the  capital  goods  consumed  in  their  produc- 
tion, i.e.,  minus  the  depreciation  of  capital  goods.  Gross  National 
Product,  however,  is  defined  merely  as  the  total  value  of  goods  and  ser- 
vices produced  without  deducting  the  value  of  the  capital  goods  consumed 
in  production. 
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In.  this  study,  Gross  National  Product  is  the  concept  used  for 
measuring  the  overall  performance  of  the  economy.  National  Income  data, 
assembled  by  the  U.St  Department  of  Commerce,  was  used  as  Net 
Product  data  because  it 'was  readily  available  even  though  its-definition 
is  different.    '•  The  difference  is  that  Nation  Income  is  less  than 
National  Product  by  an  amount  about  equal  to  Indirect  Business  Taxes. 

Measuring  the  Pattern 

The  traditional  yardstick  for  measuring  the  economic  patterns  has 
been  the  dollar.  The  dollar  is  the  unit  of  measurement  employed  in  the 
concepts  of  Gross  National  Product  and  National  Income. 

The  use  of  the  dollar  for  this  purpose  has  been  satisfactory  for 
indicating  the  position  of  the  economy  as  of  a  particular  point  in  time. 
However,  a  significant  problem  arises  in  its  use  when  a  comparison  is 
made  between  different  points  in  time.  The  problem  results  from  the 
change  in  the  value  of  the  dollar  over  the  period.  The  use  of  the  cur« 
rent  dollar  yardstick  is  in  effect  the  use  of  an  elastic  or  rubber  measur- 
ing rod. 

The  traditional  technique  for  preparing  a  non-elastic  yardstick 
is  to  use  constant  dollars  rather  than  current  dollars;  that  is,  to  use 
dollars  that  represent  the  same  level  of  purchasing  power  at  each  point 
in  time  rather  than  dollars  representing  different  levels  of  purchasing 
power.  The  conversion  of  current  dollars  to  constant  dollars  is  achieved 
through  the  use  of  indicies  prepared  hy  the  Bureau  of  Labor  Statistics, 
U.S.  Department  of  Labor.  The  Bureau  of  Labor  Statistics  assembles 
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indicies  of  the  price  changes  of  a  number  of  commodities.  The  exact 
index  employed  depends  upon  how  the  converted  information  is  to  he 
used. 

The  consumer  price  index  was  used  for  converting  data  to  constant 
dollars.   As  a  weighted  composit  of  the  price  index  of  several  commodi- 
ties it  is  suitable  because  the  object  of  the  study  is  the  economy  in 
general  rather  than  any  specific  detailed  component. 

Table  V 
FACTORS  FOR  CONVERTING  CURRENT  DOLLARS  INTO  1959  CONSTANT  COLLARS 


Year 


Factor 


Year 


Factor 


1959 

100.0 

1958 

100.9 

1957 

103.4 

1956 

107.1 

1955 

108.3 

1954 

108.3 

1953 

108.3 

1952 

109.6 

1951 

112.1 

1950 

120.8 

1949 

122.0 

1948 

120.8 

1947 

130.8 

1946 

149.4 

1945 

161.9 

1944 

165.6 

1943 

168.1 

1942 

178.1 

1941 

198.0 

1940 

208.0 

1939 

209.2 

1938 

206.7 

1937 

203.0 

1936 

210.5 

1935 

211.7 

1934 

217.9 

1933 

225.4 

1932 

213.0 

1931 

191.8 

1930 

174.3 

1929 

169.4 

Adapted  from  the  Consumer  Price  Index,  U.S.  Department  of  Labor, 
wherein  the  purchasing  power  of  the  dollar  was  expressed  with  the  period 
1947-49  as  the  base.  The  1959  dollar  equals  .803  of  the  1947-49  dollar. 
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Absolute  and  Relative  Change 

The  comparison  of  economic  patterns  over  time  in  making  economic 
analyses  of  historical  patterns  and  the  projection  of  future  patterns 
involves  deriving  and  reviewing  rates  of  change.  Arithmetic  rates  of 
change  may  he  used  for  projection  of  the  absolute  change  regardless  of 
the  size  of  the  base.  For  example,  if  an  economy  of  100  changed  five 
units  each  year,  the  projection  using  arithmetic  rates  would  add  five 
units  for  each  year.  The  economy  would  reach  200  at  the  end  of  twenty 
years.  However,  the  percentage  increase  in  the  first  year  would  he  five 
percent  and  would  decrease  to  two  and  one-half  percent  in  the  twentieth 
year. 

The  use  of  arithmetic  rates  in  this  manner  cannot  often  he  justi- 
fied because  it  ignores  the  influence  of  the  capacity  of  the  economy  to 
generate  growth;  it  ignors  the  magnitude  of  the  base.  The  use  of  geo- 
metric rates  of  change  does  overcome  this  difficulty.  By  using  geometric 
rates,  the  rate  is  held  constant  for  all  years  and  the  absolute  value  of 
the  increment  varies  from  year  to  year.  Geometric  rates  can  best  be 
described  in  their  use  in  banking,  i.e.,  compound  interest,  where  the 
amount  of  the  annual  interest  is  dependent  upon  the  size  of  the  balance 
in  the  account.  In  this  study,  geometric  rates  of  change  have  been  used 
throughout . 

Synthesis 

In  the  process  of  making  historical  economic  analyses,  the  rates 
of  change  between  two  specific  years  may  be  computed  by  standard  methods 
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when  the  quantities  are  given  for  those  years.  Basically,  the  computa- 
tion of  the  rate  of  change  is  that  subtracting  the  number  one  from  the 


"t"th  root  of  the  quotion  of  the  quantity  in  second  year  divided  by  the 

A 

quantity  in  the  first  year  where  "t"  is  the  number  of  years  in  the  inter- 
val. This  procedure  was  employed  in  analyzing  the  change  in  population, 
labor  force,  worker  productivity,  and  relative  income  potential.  The 
determination  of  the  resource  factor  which  influences  the  distance  vari- 
ables is  achieved  as  a  residual,  once  the  rates  of  change  and  the  change 
in  income  potential,  considering  only  incomes  and  distances,  are  known. 

Through  historical  analyses,  a  better  understanding  of  the  evolu- 
tion of  regional  economic  patterns  and  the  relationships  between  them 
may  be  obtained.  This  background  knowledge  is  generally  useful  in  the 
development  of  the  material  for  making  the  economic  projections.  The 
process  of  developing  the  rates  of  change  for  making  the  projections  for 
use  in  the  economic  model  is  not  that  of  extrapolating  historical  trends, 
although  past  performance  is  considered.  The  process  is  that  of  balancing 
the  model  through  a  series  of  adjustments  . such  that  the  regional  fore-^ 
casts  of  population,  labor  force,  productivity,  and  gross  product,  s^tm 
up  to  the  forecasts  for  the  entire  nation;  that  is,  the  sum  of  the  parts 
equal  the  whole. 
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Section  C:  LIMITATIONS  OF  THE  METHOD 

While  the  methodology  employed  in  this  study  represents  an  ad- 
vancement in  the  development  and  use  of  improved  economic  analysis 
techniques,  the  economic  model  cannot  be  viewed  as  the  ultimate  method. 
There  are  limitations  in  the  model,  both  conceptual  and  in  application, 
which  relegate  it  to  being  a  modest  advancement  in  economic  analysis. 


CONCEPTUAL  LIMITATIONS 


The  intelligent  use  of  the  economic  model  and  the  proper  inter- 
pretation of  the  results  of  its  use  requires  an  understanding  of  the 
conceptual  deficiencies  implicit  in  the  model  and  the  assumptions  which 
must  be  made  to  handle  these  deficiencies. 

Problems  Implicit  in  the  Model 

There  are  a  number  of  factors  which  the  economic  model,  as  used 
here,  does  not  cope  with  directly.  Many  of  the  more  sophisticated  econ- 
omic models  do  not  handle  these  factors  either.  In  the  use  of  the  model 
these  factors  must  be  dealt  with  outside  of  the  operation  of  the  model, 
that  is,  in  the  derivation  of  values  used  in  the  preparation  of  forecasts < 

The  first  of  the  factors  not  handled  directly /fn  the  operation  of 
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the_-eeonomic  model/  is  the  consumption  or  the  demand  side  of  the  economy.  ^^^jTTJ 
The  model  used  here,  as  well  as  most  other  economic  models,  are  con-^  -   •&-<- ^H 
oerned  essentially?)  with  the  production  or  the  supply  side  of  the  econ- 
omy. They  do  not  consider  explicitly,  the  demand  for  goods  and  services. 
No  provision  is  made  in  the  model  to  evaluate  market  demands  explicitly, 
in  the  process  of  making  historical  analyses.  In  the  process  of  fore- 
casting economic  activity,  expected  and  forecasted  shifts  in  consumer 
demands  must  he  determined  outside  of  the  model  and  the  effects  of  these 
shifts  on  output  must  he  injected  into  the  model  in  the  selection  and 
adjustment  of  input  values  used  in  making  the  forecasts. 

The  second  consideration  not  handled  directly  hy  the  model  is  the 
subject  of  production  factors.  Technological  advances  in  production 
processes,  the  substitution  of  new  goods  and  services,  and  the  substitu- 
tion of  production  inputs  are  among  the  most  important  omissions.  Some 
attempt  is  made  to  bridge  this  gap  through  the  determination  of  rate  of 
change  in  worker  productivity  as  related  to  the  rate  of  change  in  labor 
force  and  population.  In  adjusting  worker  productivity,  technological 
and  social  factors  which  affect  production  maybe  injected  in  a  general 
way  only0.nto  the  model.  The  development  of  rates  of  change  in  worker 
productivity  in  connection  with  labor  force  and  population  growth  does 
permit  the  consideration  of  the  substitution  of  production  factors  in  a 
generalized  fashion.  However,  the  explicit  treatment  of  possible  sub- 
stitutions between  all  goods  and  services  as  affected  by  prices  and 
other  factors  fin— bhe-^ise-of— the  model  for  forecastingVs  not  achieved 
easily. 

Basic  to  the  handling  of  the  above  factors  is  the  consideration 

610201 


92. 
of  prices  and  the  shifts  in  prices  of  goods  and  services,  the  third 
factor  not  considered  specifically  in  the  model.  It  is  generally  under- 
stood that  the  movement  of  prices  as  well  as  the  concomitant  movement  in 
incomes  affects  not  only  the  demand  for  goods  and  services  by  individual 
and  enterprenuerial  consumers  but  also  affects  the  emergence  of  new  prod- 
ucts and  services.  Together,  these  could  greatly  affect  the  economy  and 
account  for  the  inaccuracies  of  the  forecasts*   //cRJ  ^ 

The  fourth  deficiency  in  the  model,  is  the  nonre cognition  of  the 
variations  in  wealth  and  income  as  related  to  the  population  and  the 
variations  in  the  living  requirements)  consumption^  etc*,  in  the  differ- 
ent regions.  While  the  model  does  consider  generally,  the  affects  of 
gross  regional  income  variations,  this  refinement  would  clear  the  way 
for  coping  with  some  of  the  above  deficiencies. 

The  fifth  omission  from  the  operation  of  the  model  is  the  inability 
to  consider  even  generally,  the  shifts  in  the  resource  and  trade  patterns 
among  the  regions.  The  development  of  the  model  recognized  in  a  most 
general  and  aggretive  way,  the  historical  trade  pattern  and  essentially 
holds  them  constant  in  subsequent  use  of  the  model. 

The  sixth  and  last  deficiency,  is  that  the  model  does  not  establish 
the  interrelation  between  sectors  of  the  economy.  It  does  not  consider  S  ~J  ,  '  / 
the  multiplier  effect  of  shocks  in  one  sector  en  the  others.  Obviously,^*  f&M^L 
the  economy  is  a  unit  and  when  subdivided  into  sectors  for  the  purpose  j  ^osuCvh.  ~~> 
of  convenience,  the  relationships  between  sectors  must  be  considered. 

Methodologies  suitable  for  use  in  connection  with  the  model  used 
here  to  overcome  these  difficulties  are  being  formulated  by  theoret- 
icians and  scholars  and  are  published  particularly  by  the  Regional 
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Science  Association.  However,  while  the  methods  are  deve lope cL much  of 
the  basic  information  required  for  their  use  is  either  lacking  or  dif* 
ficult  to  assemble. 

Assumptions  Implicit  in  the  Model 

Recognizing  these  conceptual  problems,  it  was  necessary  to  make 
assumptions  about  them  which  properly  should  accompany  the  published 
economic  analyses  and  forecasts.  Inasmuch  as  the  demand  side  of  the 
market  is  not  thoroughly  considered,  the  first  and  broadest  assumption 
implicit  in  the  model  is  that  the  goods  and  services  produced  can  and 
will  be  consumed  and  except  for  cyclical  variations,  supply  and  demand 
will  be  in  balancffy)  in  the  long  run.  In  support  of  this  assumption,  it 
may  be  argued  that  generally  changes  in  purchasing  power  accompany 
changes  similar  in  direction  in  production.  It  may  be  argued  that  only 
a  sharp  disturbance,  unforseen  at  this  time,  would  alter  this  balance 
over   long  periods. 

The  second  major  assumption  deals  with  the  impact  of  technological 
progress  and  the  substitution  of  production  factors  and  goods  and  ser- 
vices. While  it  is  recognized  that  technological  progress  will  occur, 
it  is  assumed  that  the  occurrence  will  not  be"  abrupt  su^h  as  to  disturb 

A 

the  economy  greatly  or  so  greatly  favor  one  or  a  few  regions  at  the  ex- 
pense of  the  others?)  that  the  differentials  in  growth  forecasted  will  be 
upset.  It  is  assumed  that  these  shifts  will  occur  gradually,  that  their 
impact  will  become  evident  over  a  period  of  time, and  that  counter  balancing 
shifts  dampening  the  impact  on  the  economy  will  occur  as  a  result  of  lo- 
cal efforts  and  governmental  activities. 
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VJith  regard  to  price  movements,  it  is  assumed  that  the  relative 
prices  of  goods  and  services  will  not  vary  greatly  from  the  present 
relationship  and  that  the  overall  price  movements  relative  to  incomes 
will  be  such  as  to  stimulate  the  demands  for  additional  goods  and  ser- 
vices and  thus  stimulate  economic  growth.  Essentially,  it  is  assumed 
that  there  will  he  no  critical  shortages. 

With  regard  to  regional  variations  in  the  pattern  of  wealth  and 
consumption,  it  is  assumed  that  they  will  remain  relatively  the  same. 
It  is' assumed  that  shifts  in  these  patterns  will  he  gradual -and  that  - 
other  forces  will  operate  to  set  off  counterbalancing  shifts i     '  * 


LIMITATION  OF  APPLICATION 

A  number  of  difficulties  arose  in  the  use  of  the  methodology  for 
making  economic  analyses  and  forecasts.  On  one  hand,  the  difficulties 
emanated  from  the  lack  of  required  information  and  the  necessity  to  make 
estimates  of  the  information  for  the  purpose  of  carrying  out  the  study. 
On  the  other  hand,  the  difficulties  resulted  from  the  nature  of  models, 
i.e.,  the  need  to  assemble  vast  amounts  of  information  for  the  study  and 
to  review  the  vast  amount  of  information  that  was  generated  in  the  process 
of  making  the  economic  analyses. 

Lack  of  Required  Information 

The  most  important  lack  of  information  was  for  the  City  of  Boston 
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and  the  Boston  Metropolitan  Area.  Average  annual  equivalent  full  time 
1 

labor  force  information,  worker  productivity  data,  personal  income  sta- 
tistics, and  the  value  of  gross  production  were  virtually  unavailable 
for  these  areas.  The  only  information  that  could  be  obtained  were  popu- 
lation statistics.  Much  of  the  information  that  was  needed  was  compiled 
only  for  states  but  not  for  smaller  subdivisions  of  states:  metropolitan 
areas  and  central  cities.  The  second  most  serious  lack  of  information 
was  the  unavailability  of  net  and  gross  production  and  net  labor  produc- 
tivity data  by  states  or  regions. 

The  value  of  gross  productions  by  regions,  which,  when  summarized, 
equals  the  GNP,  was  estimated  from  personal  income  statistics  published 
by  the  U.S.  Department  of  Commerce.   The  estimates  of  total  Gross  Re- 
gional Product  were  prepared  by  increasing  the  total  of  regional  Personal 
Income  by  the  ratio  of  the  national  Personal  Income  to  GNP.  Variations 
on  this  procedure  using  different  factors  for  blowing  up  Personal  Income 
data  were  used  to  determine  regional  product  for  Primary,  Secondary,  and 
Tertiary  industries.  This  was  done  by  allocating  shares  of  the  items 
that  make  up  the  difference  between  Personal  Income  and  GNP  to  these  three 
industry  categories.  Then  GNP  Personal  Income  ratios  were  developed  for 
each  industry  category  for  the  nation  to  be  used  in  blowing  up  regional 
Personal  Income  by  industry  to  gross  product. 

The  estimates  of  net  worker  productivity  were  prepared  by  dividing 
the  estimated  value  of  the  net  production  for  the  region  by  the  average 
annual  equivalent  full  time  labor  force.  Net  Product  by  region  was  es- 
timated in  a  manner  similar  to  the  procedure  for  estimating  Gross  Product. 
Average  annual  equivalent  full  time  labor  force  data  for  Primary  Industry 


U.S.  Department  of  Commerce,  Personal  Income  by  States  since  1929, 
Washington,  GPO,  1956,  and  subsequent  Survey  of  Current  Business. 
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was  difficult  to  assemble  primarily  because  of  the  unavailability  of 
comparable  data  for  Forestry  and  Fisheries  (See  Appendix  A.). 

There  ia  an  overall  data  problem  with  regard  to  self  employed 
workers  and  property  income.  While  BLS  publications  maintain  that  all 
workers  are  included  in  their  statistics,  it  is  not  specifically  stated 
nor  does  the  estimating  technique  specifically  endeavor  to  include  self 
employed  workers.  Hence,  it  is  quite  possible  that  these  members  of 
the  labor  force  are  not  included  in  the  statistics  and  that  our  data 
is  on  the  low  side. 

With  regard  to  Property  Income,  the  data  problem  arises  in  the 
determining  of  the  source  of  the  income  as  related  to  the  three  sector 
breakdown  of  the  total  economy.  Property  Income  is  listed  by  state 
but  it  is  not  broken  down  by  source.  It  is,  however,  broken  down  for 
the  nation  by  pecuniary  income  from  interest,  rents,  and  dividends  from 
public  and  private  sources  and  by  imputed  interest  and  imjvited  rents 
from  owner  occupied  dwellings,  The  imputed  income  could  be  assigned  to 
Tertiary  Industry,  however ^  assumptions  about  the  distribution  of  prop- 
erty income  from  rents,  dividends  and  interest  had  to  be  made  as  a 
first  step  in  allocating  this  income  to  the  three  sectors  of  the  nation- 
al economy.  The  same  proportionate  national  distribution  of  property 
income  among  the  sectors  was  used  to  determine  the  allocations  for  the 
regions. 

Accuracy  of  the  Estimates 

The  accuracy  of  the  estimated  information  is  difficult  to  deter- 
mine unless  subsequently,  the  correct  information  is  found.  This 
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information  is  virtually  unavailable,  however.  In  the  opinion  of  the 
study  staff,  the  estimates  per  se,  appear  to  be  within  an  acceptable 
range  of  accuracy  in  terms  of  their  own  order  of  magnitude  and  in  terms 
of  the  accuracy  required  for  the  analysis. 

Development  of  Input _Values 

The  development  of  input  values  for  the  purpose  of  making  economic 
forecasts  as  well  as  the  reviewing  of  the  information  obtained  in  the 
historical  analysis  is  a  difficult  and  trying  process.  Inasmuch  as  auto- 
matic data  processing  techniques  were  used  for  making  all  of  the  mathe- 
matical calculations,  virtually  all  of  the  computations  which  seemed 
necessary  in  the  analysis  were  made  and  the  results  were  printed.  The 
print-offs  consisted  of  hundreds  of  pages  of  figures  which  it  was  the 
task  of  the  study  personnel  to  review  and  interpret.  The  task  of  making 
sense  of  all  of  these  figures  is  indeed  a  difficult  one. 

The  development  of  the  rates  of  change  for  each  of  the  variables 
for  each  of  the  four  sectors  of  nine  regional  economies  such  that  the 
summation  conditions  are  met,  involves  the  determination  of  144  rates 
of  change  and  their  subsequent  adjustment.  Not  only  is  it  necessary  to 
determine  these  rates  such  that  the  summation  conditions  are  met  but 
these  rates  must  make  sense  in  terms  of  one  another  within  a  particular 
region  and  between  regions.  In  this  study,  the  determination  of  rates 
was  entirely  a  manual  task  quite  demanding  of  time  and  talent.  Economic 
concepts  were  employed  along  with  forecasts  of  growth  trends  made  by 
governmental  and  private  research  organizations  to  make  the  determination 
of  growth  rates. 
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Section  D:  FUTURE  USE  OF  THE  MODEL 

In  this  first  complete  application  of  the  newly  devised 
mathematical  model  some  of  the  problems  and  potentials  of  the  model 
have  been  identified.  During  the  present  application  the  theoretical 
first  statement  of  the  model  has  been  adapted  to  operational  use  by 
research  and  planning  agencies.  Some  of  the  problems  associated 
with  the  operational  use  of  the  model  have  been  solved  in  the  pre- 
sent application  and  recommendations  related  to  the  unsolved  problems 
and  the  more  effective  use  of  the  model  can  be  made.  Through  this 
application  the  potential  of  the  model  in  assisting  in  planning  and 
decision-making  is  more  clearly  understood.  The  following  discussion 
is  presented  for  the  benefit  of  those  who  engage  in  economic  research 
and  of  those  who  may  utilize  the  present  work  as  a  base  for  sub- 
sequent use  of  the  model, 

FUTURE  APPLICATIONS 

It  is  heartily  recommended  that  the  information  and  methodological 

resources  assembled  and  generated  in  the  course  of  carrying  out  this 

study  be  capitalized  on  and  developed  further  rather  than  filed  away 

never  to  be  used  again  while  other  groups  are  duplicating  this  effort. 

The  basic  historical  data  required  for  economic  analyses  has  been 

r 

assembled  in  orderly  form  and  available  both  for  visual  review  as 
well  as  for  immediate  use  with  automatic  data  processing  equipment. 
Print-off s  of  population,  labor  force,  worker  productivity,  and 
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gross  regional  products  along  with  all  of  the  rates  of  change  have 
fe««n  made.  These  data  are  available  also  on  punched  cards  which  may 
be  used  as  is  in  performing  subsequent  analyses  on  punched  card 
computers.  Thus,  this  information  may  be  used  easily,  requiring  only 
that  it  be  brought  up  to  date  for  future  use. 

Available  also  are  the  operational  systems  for  carrying  out  the 
process  of  preparing  economic  analyses  and  forecasts.  The  work 
program,  personnel  requirements  and  the  data  processing  procedures 
and  program  as  developed  for  this  study  would  be  made  available  to 
those  who  take  over  the  program. 

Continuing  Research  Function 

A  number  of  groups  throughout  the  Boston  Metropolitan  area 
prepare,  from  time  to  time,  economic  analyses  and  forecasts  for  pub- 
lication. In  some  cases,  as  in  this  one,  these  studies  are  undertaken 
for  some  specific  purpose.  Only  a  few  agencies  perform  economic 
analyses  and  prepare  economic  forecasts  on  a  continuing  basis, /such  j  ? 
that  the  community  is  aware  of  recent  changes  in  the  economic  pattern 
and  what  is  the  probable  economic  outlook  in  the  long  and  short  run. 

The  economic  model  used  in  this  study  lends  itself  readily  to 
making  inexpensive  and  rapid  analyses  of  new  information  as  it 
becomes  available  and  the  revision  and  updating  of  economic  fore- 
casts because  the  methodology  and  all  of  the  computer  programs  have 
been  worked  out  and  are  ready  to  be  used.  Desirably  an  organization 
that  is  continually  engaged  in  economic  research  and  has  a  medium 
such  as  a  newsletter  to  diseminate  its  findings  should  take  up  the 
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work  completed  here  and  use  it  as  a  base  for  performing  continuous 
economic  research  along  these  lines  in  conjunction  with  its  other 
work.  If  this  is  donej  the  efforts  of  this  study  in  collecting, 
analyzing  and  organizing  basic  economic  information  and  in  the 
development  of  better  analysis  and  forecasting  tools  will  not  be 
wasted. 

Other  Uses  for  the  Model 

In  the  future  the  model  may  be  used  as  it  was  used  in  this  study, 
but  desirably  the  model  should  be  developed  further  to  realize  its 
full  potential.  In  this  study  the  model  was  not  used  to  evaluate 
the  impact  on  Boston  and  its  Metropolitan  area  of  alternative  shifts 
in  economic  patterns  in  other  regions  of  the  nation.  This  use  of 
the  model  for  determining  the  local  consequences  of  alternative  and/ 
or  hypothetical  extra  regional  situations,  essentially  on  a  con- 
tinuing basis,  would  establish  the  technique  as  a  working  tool  for 
planners  and  decision-makers  throughout  the  entire  area. 

There  are  a  number  of  other  possible  applications  of  the  model 
which  have  not  been  made  in  this  study.  The  basic  formulation  of 
the  model  may  be  utilized  by  research  organizations  in  other  cities 
by  subdividing  the  nation  into  slightly  different  regions  or  by  sub- 
dividing the  total  economy  in  a  different  way,  depending  upon  the 
purpose  of  the  analysis  and  forecast.  Only  a  minimum  amount  of  work 
would  be  necessary  for  these  agencies  to  get  going  on  their  own 
economic  base  studies. 

Perhaps  the  most  important  general  use  of  the  model  is  in 
connection  with  other  studies,  which  are  concerned  with  parts  of 
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the  whole  or  parts  of  the  parts  of  the  economy.  The  use  of  the 
model  in  connection  with  other  social  and  economic  studies  would 
provide  a  means  of  relating  the  parts  to  the  whole  both  economically 
and  spatially. 

RECOMMENDED  DEVELOPMENT  OF  THE  TECHNIQUE 

Some  general  recommendations  can  be  made  regarding  the  develop- 
ment of  the  methodology  employed  in  this  study  as  it  may  be  re- 
lated to  other  work.  Specific  recommendations  related  to  the  im- 
provement of  the  use  of  the  model  in  making  historical  analyses, 
especially  in  the  evaluation  of  resource  factors,  and  in  making 
economic  projections  will  not  be  made  here.  Rather,  only  the  general 
lines  along  which  the  application  and  development  of  the  technique 
may  proceed  are  noted. 

A  Base  for  Other  Methodology 

It  is  possible  to  incorporate  the  work  performed  here  with 
other  methodologies  for  the  purpose  of  improving  the  quality  of 
economic  analysis  and  forecasting  and  to  bridge  some  of  the  con- 
ceptual gaps.  One  obvious  possibility  is  a  wedding  between  the 
income  potential  feature  of  the  present  model  and  the  more  elaborate 
econometric  techniques  such  as  the  input-output  methodology.  This 
would  add  to  the  input-output  teclmique,  which  is  essentially  non- 
spatial,  the  ability  to  consider  the  impact  of  space  on  economic 
activity  and  groi-Jth. 

The  wedding  between  these  two  techniques  would  enable  the  broad 
aggregates  of  the  economy  treated  in  the  present  study  to  be  detailed 
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further  and  the  industrial  interrelations  lying  behind  regional 
change  traced  out. 


Policy  Evaluation 

It  is  recommended  that  the  future  development  of  the  model  be 
oriented  towards  being  a  tool  for  the  evaluation  of  the  consequences 
of  policy  alternatives  open  to  public  and  private  enterprise.  For 
government  it  would  be  a  beneficial  new  tool  for  evaluation  public    ^L- 
policies  before  they  are  implemented  to  determine  the  extent  to  which  ^s^vj*^^? 
they  may  be  expected  to  achieve  the  desired  ends  and  to  determine 
what  are  the  possible  side  consequences  that  may  occur  as  a  result 
of  their  implementation.  By  testing  policies  before  implementation, 
the  most  effective  policy  may  be  chosen.  Subsequently,  government 
can  evaluate  what  has  happened  to  determine  in  actuality  how 
effective  the  policy  was.  Such  a  tool  would  be  useful  for  govern- 
ment at  the  Federal,  ^tate,  and  Crecal  levels.  Private  enterprise 
also  would  also  find  the  model  useful  for  evaluating  their  policies. 

Because  of  the  wide  range  of  interests  of  government,  it  would 
be  desirable  to  develop  the  model  further^such  thajy  the  relations 
beteeen  the  economy  and  social  and  physical  factors  are  included  in 
the  model.  By  this  means,  the  model  will  be  more  useful  to  policy 
makers  and  decision  makers. 

A  Comprehensive  Tool 

A  comprehensive  model  of  this  type  itfould  be  a  mathematical 
analogy  of  the  real  world  which  would,  consider  all  of  the  important 
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social,  economic  and  physical  factors  and  the  interrelations  betx^een 
them.  The  model  may  be  viewed  as  a  tool  for  the  use  of  planners  and 
decision  makers  and  would  be  used  to  give  some  indication  of  "what 
would  happen  if  .  «  »"  It  would  be  set  up  to  determine  the  prbbable 
social  and  economic  consequences  of  alternative  courses  of  action  by 
government  and  private  enterprise* 

In  putting  a  question  to  the  model,  the  answer  would  be  given 
in  terms  of  the  changes  in  the  composition  and  characteristics  of 
the  population,  the  patterns  of  inter  and  intrametropolitan  migrations, 
shifts  in  employment  patterns,  changes  in  output  and  income,  changes 
in  the  pattern  of  consumption  and  investment,  changes  in  the  inter 
and  intrametropolitan  flows  of  goods  and  the  consequent  impact  on  the 
balance  of  payments,  the  impact  of  the  shifts  on  land  use  and  the 
tax  base  as  well  as  the  transportation  system.  The  comprehensive 
model  would  permit  the  evaluation  of  alternative  courses  of  action 
in  a  comprehensive  fashion  in  terms  of  the  main  objectives  as  well 
as  the  many  related  side  issues.  The  following  chart  outlines  in 
a  most  simple  way  the  organization  of  such  a  modelg 
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Appendix  A:  DATA  AND  DATA  SOURCES 

There  are  only  a  few  basic  data  that  must  be  assembled  for 
a  regional  and  national  economic  analysis  by  the  methodology 
used  in  this  study.  The  bulk  of  the  other  data  used  in  the  study 
is  derived  from  this  information.  The  basic  data  required  for  the 
nation  and  the  regions  are  Population,  average  annual  equivalent 
full  time  labor  force,  Income  and  Output,  and  the  economic  dis- 
tances between  regions. 

Population  data  for  the  study  was  obtained  from  the 
publications  of  the  Bureau  of  the  Census,  U.S.  Department  of 
Commerce."""  These  data  are  available  by  states,  the  Boston 
Metropolitan  Area  and  the  City  for  1930,  19U0,  1950  and  i960. 
The  Population  for  the  intervening  years  is  estimated  from  these 
benchmarks. 

The  bulk  of  the  labor  force  data  required  may  be  obtained 
from  the  publications  of  the  Bureau  of  Labor  Statistics,  U.  S, 
Department  of  Labor. + 

The  publications  list  for  the  nation  and  for  each  state  the 
average  annual  labor  force.  These  data  may  be  conveniently  sum- 
marized to  derive  labor  force  information  for  the  regions  of  the 
nation  by  the  Secondary  and  Tertiary  Industry  categories  used  in 
this  study. 


*  Bureau  of  the  Census,  U.S.  Department  of  Commerce, 
United  States  Census  of  Population,  the  1$,  16,  17,  18th 
Decennial  Censuses,  Uashington,  GPO. 

+  Bureau  of  Labor  Statistics,  U.S.  Department  of  Labor, 
Employment  and  Payrolls,  Uashington,  U.S.  Dept.  of  Labor,  1953 
and  subsequent  editions.  Equivalent  full time  average  annual 
labor  force  data  is  available  for  all  states  for  each  year  since 
1939  to  the  present  and  for  all  industries  in  the  categories  of 
Secondary  and  Tertiary  Industry  used  in  this  study. 
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There  are  only  a  few  basic  data  that  must  be  assembled  for 
a  regional  and  national  economic  analysis  by  the  methodology 
used  in  this  study.  The  bulk  of  the  other  data  used  in  the  study 
is  derived  from  this  information.  The  basic  data  required  for  the 
nation  and  the  regions  are  Population,  average  annual  equivalent 
full  time  labor  force,  Income  and  Output,  and  the  economic  dis- 
tances between  regions. 

Population  data  for  the  study  was  obtained  from  the 
publications  of  the  Bureau  of  the  Census,  U.S.  Department  of 
Commerce."""  These  data  are  available  by  states,  the  Boston 
Metropolitan  Area  and  the  City  for  1930,  191*0,  1950  and  I960. 
The  Population  for  the  intervening  years  is  estimated  from  these 
benchmarks. 

The  bulk  of  the  labor  force  data  required  may  be  obtained 
from  the  publications  of  the  Bureau  of  Labor  Statistics,  U.  S. 
Department  of  Labor. + 

The  publications  list  for  the  nation  and  for  each  state  the 
average  annual  labor  force.  These  data  may  be  conveniently  sum- 
marized to  derive  labor  force  information  for  the  regions  of  the 
nation  by  the  Secondary  and  Tertiary  Industry  categories  used  in 
this  study. 


-*  Bureau  of  the  Census,  U.S.  Department  of  Commerce, 
United  States  Census  of  Population,  the  15,  16,  17,  18th 
Decennial  Censuses,  Washington,  GPO. 

+  Bureau  of  Labor  Statistics,  U.S.  Department  of  Labor, 
Employment  and  Payrolls,  Washington,  U.S.  Dept.  of  Labor,  1953 
and  subsequent  editions.  Equivalent  full time  average  annual 
labor  force  data  is  available  for  all  states  for  each  year  since 
1939  to  the  present  and  for  all  industries  in  the  categories  of 
Secondary  and  Tertiary  Industry  used  in  this  study. 
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Labor  force  information  for  the  Primary  Industry  category, 
however,  was  not  so  easily  assembled.  The  U.S.  Department  of 
Agriculture  does  publish  similar  data  for  farm  employment. """ 
Comparable  figures  for  the  industry  categories  of  Forestry  and 
Fisheries  were  not  available.  Only  employment  figures  as  of  a 
particular  day  or  month  by  states  were  available  by  special 
request  from  the  Department  of  the  Interior.  At  best  they 
were  useful  for  making  estimates  of  equivalent  full  time 
average  annual  labor  force.  Fortunately,  the  labor  force  in 
these  industries  is  but  a  small  percentage  of  the  total  em- 
ployment in  Primary  Industries,  in  most  regions. 

Comparable  labor  force  information  for  Boston  and  the 
Boston  iietropolitan  area  were  unavailable  except  for  some 
years  from  the  ELS  publications.  The  required  information 
for  other  years  has  to  be  estimated  from  the  I  Massachusetts 
Division  of  Employment  Security  statistics  on  covered^nploy- 
ment . 

Income  and  output  data  was  difficult  to  obtain  for  the(cj,ty 
of  Boston  and  the  Boston  iietropolitan  Area.  For  these  areas, 
the  data  had  to  be  estimated  from  state  data  based  upon 
Massachusetts  DBS  information.  Personal  income  data  for  the 
nation  and  all  of  the  states  by  source  of  income  was  available 
from  U.  S.  Department  of  Commerce  Publications. 


";;U,  S,  Department  of  Agriculture,  Farm  Employment, 
Statistical  Bulletin  No,  236,  Washington,  USDA,  Sept,  1958. 
Agricultural  labor  force  information  is  available  for  the  nation 
and  by  states  although  only  from  1950  to  the  present, 

+U.  S,  Department  of  Commerce,  Office  of  Business  Economics, 
Personal  Income  by  States  since  1929,  liashington,  GPO,  1956$ 
and  Survey  of  Current  Business,  published  monthly. 
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These  data  also  can  be  summarized  easily  by  regions. 

Regional  National  Income  and  Gross  Product  data  by  states 
and  by  regions  is  not  available  although  required  for  the 
study.  As  noted  above,  these  data  were  estimated  using  Personal 
Income  statistics  as  a  base. 

The  remainder  of  the  data  used  in  carrying  out  the  historical 
analysis  was  generated  in  the  course  of  performing  this  work. 
All  of  the  rates  of  change  were  determined  by  evaluating  the 
basic  data  between  two  points  in  time.  In  the  following  tables 
are  listed  the  economic  forecasts  for  the  City  of  Boston,  the 
Boston  Metropolitan  Area  and  the  United  States.  The  basic 
information  collected  for  the  study  program  is  not  presented 
here  but  may  be  obtained  from  the  Planning  Department  of  the 
Boston  Redevelopment  Authority. 
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Table  VIX  , 

POPULATION  FORECASTS 

FOR 

The  United  States 

The  Boston  Metropolitan  Area 
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Table  VIII 

PERSONAL  INCOME  FORECASTS 

FOR 

The  United  States 

The  Poston  Metropolitan  Area 

(Pillions,  1959  Dollars) 
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FORECASTS  OF  PER  CAPITA  PERSONAL  INCOME 

BY  GROWTH  ASSUMPTIONS 
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Table  X 

FORECASTS  OF  LABOR  FORCE 
FOR  THEjaaS-iDE-BQSIQL. 
BY  GROWTH  ASSUMPTIONS 
(Millions  of  Equivalent  Full -Time  Workers) 
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.81* 

1980 

.86 

.89    .93 

.81; 

.86 

.89 

1990 

•  96 

1.01   1.07 

.92 

.96 

1.02 

2000 

1.07 

1.15   1.2U 

1.01 

1.07 

1.15 
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Table 

XII 

FORECASTS 

OF  LABOR  FORCE 

FOR  TIISJJNITJ3D  STATES 

BY  GROW! 

H-I  ASSUMPTIONS 

(Millions 

of  Equivalent  Full-Time 

orkers) 

GNP 

High 

High 

High 

Low 

Low 

Low 

POPULATION         Low 

Ilediura 

High 

Low 

Medium 

High 

PARTICIPATION  High 

Medium 

Low 

High 

Medium 

Low 

PRODUCTIVITY     High 

Medium 

Low 

High 

i  iedinm 

Low 

YEAR 

TOTAL  EMPLOYMENT 

I960 

62.9 

62.5 

62.1 

62*9 

62.5 

62.1 

1962 

6k.33 

61i*5 

6lw3 

6U.3 

6U.1 

61;.  2 

196^ 

66.93 

67.5 

67.5 

67* 

67.0 

67.5 

1970 

71*33 

72;3 

73.3 

71. 

71.7 

73.1 

1975 

76.15 

78. 

80.5 

75.5 

78.3 

79.5 

1980 

81.39 

8I4.2 

88. 

80*1 

83.1 

86.3 

1990 

93.6U 

98.2 

105. 

92.1 

96.7 

103. 

2000 

108.  Pit 

115*20 

126.00 

105.12 

112.26 

122.50 

YEAR 

21.5 

EMPLOYMENT  IN  S 

3C0NDARY 

INDUSTRY 

I960 

21.lt 

a. 3 

21.5 

21.  h 

21.3 

1962 

22.08 

22.1 

22.1 

22. 

22. 

22. 

1965 

23.00 

23.1 

23.3 

23. 

23. 

23.2 

1970 

2U.53 

25. 

25.  h 

2U.5 

21.7 

25.2 

1975 

26.20 

26.9 

27.7 

26. 

26.6 

27.3 

1980 

27.95 

28.9 

30.2 

28. 

28.5 

29.7 

1990 

31.75 

33.U 

35.7 

31.3 

32.8 

3U.8 

2000 

36.05 

38.70 

ii2.12 

35*33 

37.  U6 

ho.  7 

YEAR 

33.9 

EMPLOYMENT  IN  T 

ZRTIARY 

INDUSTRY 

I960 

33.7 

33.5 

33.9 

33.7 

33.5 

1962 

3?.ob 

35.2 

3S. 

35. 

3U.8 

35. 

1965 

37.02 

37.5 

37.1 

37. 

36.9 

37.2 

1970 

U0.U7 

U0.8 

I4I.I 

Uo. 

U0.3 

ill. 

1975 

Uul6 

U5. 

I16.3 

U3.5 

h5.3 

\6S 

1980 

U6.13 

Ii9.5 

51.5 

U6.5 

U8.6 

50.6 

1990 

57.  Uo 

59.7 

63.5 

56. 

53.5 

62.1 

2C00 

60.20 

72.01 

7G.!,.8 

65.70 

69.98 

76.0 

YSAR 

7.5 

EMPLOYMENT  IN  PRIHARY  INDUSTRY 

I960 

7.1* 

7.3 

7.5 

7.U 

7.3 

1962 

7.26 

7.2 

7.2 

7.3 

7.3 

7.2 

1965 

6.91 

6.9 

7.1 

7.0 

7.1 

7.1 

1970 

6.33 

6.5 

6.8 

6.5 

6.7 

6.9 

1975 

5.79 

6.1 

6.5 

6.0 

6.U 

6.7 

1980 

5.31 

5.8 

6.3 

5.6 

6.0 

6.5 

1990 

h.h9 

5.1 

5.8 

U.8 

5.U 

6.1 

20C0 

3.79 

U.U9 

5.U 

h.09 

U.82 

5.8 
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Appendix  Bj  MATHEMATICAL  FORMULATION  OF  THE  MODEL 

In  the  discussions  above,  the  model  and  the  relationships 
established  in  the  model  have  been  talked  about  in  non  mathemetical 
terms.  This  was  done  for  the  convenience  of  the  non-technical 
reader  who  normally  does  not  wish  to  deal  with  mathematical 
formulas  and  to  translate  the  symbols  used  therein.  The 
following  is  a  statement  of  the  model  in  mathematical  terms. 

The  basic  relationship  of  the  model  is  that  economic  output 
of  the  nation  or  a  region,  Net  Product,  is  equal  to  the  labor 
force  of  the  region  times  the  net  productivity  of  labor.  This 
may  be  written  as 

NP  =  L  T  (1) 

where : 

NP  -  is  the  dollar  value  of  the  net  production  of  the  region. 

L  -  is  the  average  annual  equivalent  full  time  labor  force 
and 

T  -  is  the  net  worker  productivity,  measured  in  terms  of 
the  annual  value  generated  by  labor. 

Net  worker  productivity  was  determined  in  this  study  from  known 

values  of  Net  Product  and  labor  force  using  the  identity 

T  =  NP_  (2) 

L 

Labor  force  may  be  expressed  as  some  share  of  the  total  pop- 
ulation, via. , 

L  =  P  e  (3) 

where 

P  -  is  the  total  population  of  the  region,  and 
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e  -  is  the  rati©  of  lab©?  -feroe  t©  population,  i.  ©,,  the 
participation  rate. 

Thus,  by  substituting  the  equality  expressed  in  equasion  3  in 

equasion  1,  the  latter  may  be  rewritten  as 

NP  =  P  e  T  (U) 

This  formulation  is  used  for  the  purpose  of  making  regional 
projections  of  Net  Product  by  incorporating  in  it  rates  of 
change  for  population,  productivity  and  participation  rate,  viz., 

/W  A(1+P)e  A(1+r)9  3Tt(1*z>*  <5> 

where 

.NP    -  is  the  Net  Product  of  region  "j"  at  some  year  in 
^   +e   the  future  "©"  years  hence; 

p     -»  is  the  annual  rate  of  change  in  population, 

r     -  is  the  annual  rate  of  change  in  the  participation 
of  the  population  in  the  labor  force,  and 

z     *  is  the  annual  rate  of  change  in  net  worker  producti- 
vity. 

It  will  be  noted  that  the  historical  rates  of  change  may  be 
determined  between  any  two  years  for  which  the  basic  information 
is  known. 

Under  this  formulation  regional  growth  in  Net  Product  can 
occur  only  through  growth  in  population  or  productivity  or 
through  a  larger  portion  of  the  population  participating  in  the 
labor  force.  It  is  well  known  that  the  growth  and  decline  in 
regional  production  is  not  merely  the  result  of  intraregional 
forces.  The  region's  relation  to  other  regions  and  their  de- 
mands for  goods  will  influence  the  local  economy.  Thus,  to  Net 
Regional  Product  must  be  added  an  increment  in  production  which 
represents  the  impact  of  extraregional  factors  on  the  local 
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economy.  Net  Regional  Production  plus  this  additional  incre- 
ment equals  the  gross  production  of  the  region,  i.e.,  the  Gross 
Regional  Product. 

As  defined  by  Isard,"*  the  potential  of  income  produced  by 
any  region  "i"  on  another  region  "j"  is  the  measure  of  the 
influence  of  income  at  a  distance.  The  measure  of  income 
potential  at  any  point  in  time  is  the  income  in  the  distant 
region  divided  by  the  distance  between  regions,  viz, 

.V  -  «L*  (6) 

^   d7\ 

J  A 

where 

.V   is  income  potential  or  the  potential  of  income  in 
3    region  "i"  to  generate  income  in  region  "j", 

g    is  a  gravitational  constant  which  subsequently  is 
cancelled  out  in  evaluating  the  change  in  income 
potential, 

.1   is  the  total  income  of  region  "i", 

d.  .  is  the  economic  distance  from  region  "j"  to  region  "i". 
2  A 

linen  V  is  low,  region  "j"  is  presumably  far  from  markets  and/or 
the  purchasing  power  of  the  market  area  is  low.  If  resource 
factors  are  not  considered, a  low  'income  potential  indicates  that 
region  "j"  tends  to  have  few  interregional  relations  because  of 
the  high  transport  costs  to  markets  and/or  because  the  demand 
for  goods  in  region  "i"  is  low,  l.here  income  potential  is  high, 
many  interrelations  can  be  expected. 

Equation  6  is  the  formulation  for  evaluating  the  potential 
effect  of  income  in  a  two  region  economy.  In  an  "n"  region 
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economy  >  Where  "n"  is  any  positive  number,  the  income  potential 
for  a  particular  region  "j"  is  the  sum  of  income  potentials 
computed  separately  for  each  region,  vizij 

•V  =  i=lY  +  i=2^    +  .  i  *  +  i=nj (7) 

dj,i*l   dj,i=2  dj,i=n 

which  can  be  stated  more  simply  as 
i=n  Y 

J    i-1  d,  i 


(8) 


If  the  uneqaal  distribution  of  resources  among  regions  is 

considered  it  would  be  necessary  to  modify  the  income  potential 

"^V"  as  noted  in  equasion  7  and  8.  Let  "B"  be  a  number  which 

modifies  the  economic  distance  between  regions,  such  as  to 

reflect  the  unique  resources  of  the  two  regions  and  the  trade 

pattern  between  them.  Thus  the  economic  distance  between 

regions  "i"  and  "j"  in  computing  the  impact  of  "i"  on  "j" 

would  be  written  as 
D 

J'X    d 

where 

d|  .  is  a  measure  of  the  affect  of  the  space  between 
3,x   regions  "i"  and  "j"  inhibiting  region  "j"  from 
interaction  with  region  "i"  when  the  character  of 
the  resources  and  production  in  region  "j",  the 
character  of  the  resources  and  demand  in  region 
"i",  and  the  cost  of  transportation  between  them 
are  considered. 

By  incorporating  the  resource  factor  in  the  computation  of 

income  potential,  equasion  7  would  be  modified  as  follows. 

V  -  \i=J;  ieslI  ♦  Bi,i=2  i=2*  +  1  .  5  *  B  3,lii  i=nY  <?> 
j    di  i=]  x  ±  d.  "  d.  • 

J'1  L  3,i=2  J,i=n 
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It  is  unlikely  that  the  resource  factors  between  region  "j" 
and  all  other  regions  "i"  would  be  equal.  It  is  unlikely 
also  that  the  resource  factor  from  region  "j"  to  region  "i" 
would  be  equal  to  the  resource  factor  from  region  "i"  to 
region  "j".  Thus,  in  carrying  out  the  analjrsis  to  quantify 
the  resource  factors,  it  would  be  necessary  to  compute  values 
for  n  factors  for  each  period  of  analysis,  while  this 
involves  a  considerable  amount  of  work,  it  would  probably  be 
impossible  to  obtain  all  of  the  information  required  to  do 
this. 

Thus,  to  simplify  the  process  a  single  factor  may  be 
derived,  which  reflects  the  affect  of  resources  on  the  inter- 
action with  all  regions  considered  as  a  group.  This  would 
reduce  the  number  of  factors  that  would  have  to  be  derived 
to  "n"  for  each  analysis  interval.  The  result  of  using  a 
single  resource  factor  for  each  region  "j"  would  make  equal 
all  of  the  "B"  values  noted  in  equasion  9.  Thus  equation  3 
may  be  restated  as: 

since 

B.  ,   'J     =B     =.  .  .  =B 
J*x=l    j,i=2   j,i=3        j,i=n  (11) 

Income  potential  is  a  measure  as  of  a  given  point  in  time. 
The  determination  of  the  affect  of  shifts  in  extraregional 
economic  patterns  over  an  interval  on  a  particular  region  is 
achieved  by  evaluating  the  annual  rats  of  change  in  income 
potential,  viz., 


119. 


V 


J  t,t±,r-v.---;  (12) 

where 

>VP^  .     is  one  plus  the  annual  rate  of  change  in  income 
;      potential  in  region  "j"  over  a  "©"  year  period 
between  the  years  "t"  and  "t+©" 

In  the  cases  where  "B"  is  assumed  to  be  constant  in  the 

preparation  of  forecasts,  only  income  potential  need  be  evaluated 

because  in  the  evaluation  process,  equasion  12,  "B"  cancels  out* 

In  this  study,  "3"  was  assumed  to  be  constant  for  all  forecasts. 

The  general  equasion  for  making  projections  is: 

Gpt+*  =  V1+p)S     et<1+r)e  Tt(1+z)S*  +  (VP)  Vt  -  NPt)     (13) 

where 

GP  is  the  gross  product  of  the  area  for  which  the  fore- 
cast is  made,  i.e.,  any  region  or  the  nation. 

However,  it  is  possible  to  evaluate  historical  resource  factors 
in  two  basic  ways.  The  first  method  would  be  based  upon  the 
estimates  of  gross  regional  product  for  several  years.  Given 
these  estimates,  it  is  possible  to  generate  values  of  "B"  as 
a  residual  in  the  equasion: 

Gpt+©  =  Pt(1+P)6  et(l+r)-  Tt(l+Z)*  +  Bt+e  Ve  (GPt-  NPt)  (lh) 

in  conjunction  with  equasion  7 •  It  will  be  noted  that  the 
term  (GP+  -  NP+)  reflects  the  level  of  investment  or  disinvest- 
ment in  the  base  year  and  is  used  as  benchmark  for  projecting 
extra  production  at  some  future  year.  It  should  be  noted  also 
that  levels  of  regional  investment,  just  as  net  and  gross 
product,  are  not  published  and  must-be  estimated'-,  Thus,  through 
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a  series  of  cycles  of  estimating  investment  and  calculating 
"B"  as  a  residual  and  estimating  and  adjusting  "B"  and  cal- 
culating investment  as  a  residual,  a  range  within  thich 
the  value  of  "B"  lie,  may  be  determined. 

The  second  method  of  determining  the  value  of  "B"  may 
be  used  in  conjunction  with  method  one.  The  second  method  is 
based  upon  the  assumption  that  the  value  of  "B"  over  long 
periods  of  time  exhibits  some  linear  stability  of  the  form, 

B  =  at  +  b  (1^) 

or 

3  =  bta  (16) 

or  some  other  mathematical  form,  wherein  "a"  and  "b"  are 
constants.  By  making  this  assumption  and  using  only  labor 
force,  income,  and  productivity  data  for  the  regions  and  the 
GNP  for  the  nation,  "B"  values  for  the  regions  may  be  deter- 
mined using  regression  analyses  and  other  statistical 
techniques. 
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